September 26, 1965. 


The District Bngineer, 

Monterey Flood Control and Water 
Conservation District, 

“Pe Os Box G50, 

Salinss, California, 


= 


Whe Santa Clara Water Commission is in the process of 
£ re 


reviewing its present pricing schedules for agricul tu. ond urban 


water, iI am attempting te obtain for their uge in thé 
selective list ef such schedal 
A second endeavour is to obtein informetion on the water pricin 


policy of varisus agencies, 


{ understené thes your distri 
earried cut by John Mamer entitled "Alternat 


the San Antonio ban Project", 


% vecently had «= study 
© Repayment Schemes for 


be very erateful if you would provide me with 
a 


P. O. Box 3583 
Stanford, California 
September 28, 1965 


The District Engineer 

Monterey County Flood Control 
and Water Conservation District 
P. O. Box 930 

Salinas, California 


Dear Sir: 


The report "Proposed Methods of Financing the San 
Antonio Dam Project" reached me yesterday. 


May I take this opportunity to thank you for pro- 
viding me with this report and for your early reply to 
my request for this report. 


I am sure this report will provide the Santa Clara 
County Flood Control and Water District with much valuable 
information. 


Thank you once again. 


Sincerely yours, 


Cc. A. Gannon 


APPENDIX Cs 


A Directory of california Water Agencies ineluding: 


*Water Districts 
*Flood Control and Water Conservation. Districts 
*County Water Districts 
*Municipal Water. Districts 
*County Waterworks Districts ~ 
*Metropolitan Water Districts. 
*Water Storage Districts 
Irrigation Districts 


*Listed by county. 


Sources. tate of california, Department of Water Resources, Sacramento _ 


(List as of June 30, 1964), 


{ QOURTY 

wAllew Springs Fate 
Inez Surrow, Seeret 
fe 9, Box 2603 


BA t Gridley Wester Formers Bidens 
w m, caoretery 5 rtelitf, Ceeretery 
iy 757 no ctreet 


Sautte pater Speeno Slough «ater 

Paul Hunaesker, Seeretary apry Marchini, Seeretary 
Sox 199 

TranqaLilit, 


F COLUSA COUNTY Grefiald water 
Gonoton vater He te Andrews, Secretary 
Meryle swift Thompson, Secretary $213 E. “opper Ave. 
slp © 10th Street Lovie 
Colusa 


international ester 
Cortina sater beols Harlan, Jecrotery 
Hrs. Eugene ©. srembel, Secretary. 9026 @, Tollhouse fd. 
Box 663 ‘Slovis 
v4lliams 99937 


Rings raver sator \ 
Ia Grande ‘ater Norman H. Holt, treasurer 
6 be Uparie, Seeretary - 327 Catman Street 
Rte 1, cox 33 : Sanger 
Vallians 

a Mercy Springs ‘ater : 
Westelde Mater dahn &» williame, Seoratery: 
Cheples Tuttle, Jr., Seeret:ry Sii7o. & Althea 
Bex 4297 


BL DORADO COUNTY 


secretary 


& 


muta falle eater 
ee ieee Trent surer 


ee 


ar Suite 29 


My Seeretery 
Aen LV. 
hesuhokee <pter 


Robert Ghuck, Jeeretary 


2535 « llth Street by tates 


(Fresno County Gest’d) 


Ratiein Gaty voter 
J, Riddle, Seerstery 
Cox 118 

faigin City 


Found Hountain . ater 
Vato De Leonsrdis, Se 
34748 §. Shew iva, 


Sanger 


eret«ry 


Tollhouse Water 

Rinse Soaks Treasurer 
2692 £. Shaw vee 
olovie 


fraetion ater 

Riehord Goodman, Secretary 
Box 225 

Fresno 


Westlands water \ 
Stemert °. Smith, Secratery | 
Box 4006 
Fresno && 


“idren skater 

ivan Hsrtell, Secretary 
Box 96 

Farebaugh 


GLENN GOUNTY 
Gapay-llancho tater 
Neal DB. Butler, President 
Rte 2 ay “Box 146 
Orlend 


i 


Chrome Vater 

Edward BE, Garten, Jeoretary 
Bex 605 

Grland 95963 


= Pet ze 

Gran &. Polmer, 
7F #: = 

359 doverfelde Ouilding 

z a 


erator ¥ 


Coreora Read Vater 

aoe Os KH, Hogsman, Seeretary 
AF HALL Street, Ra. 1620 
ies aeela 23 


Henry Maller Vater 

Vincent Movovern, secretary 
tte 3, cox 893 

Sakerafield 


Loat Halls Kater 

¥yan we Palmer, Seoratery 
359 Hsberfelde Building 
Sakersfield 


Rag Gulch Kater 
Howard K. Melsen, Secretary 
1407 Thomas way 


Jslono 

GOUNTY \ 
pect Ben Vater \ 
Albert Armor, - ceorotary| 
P, ve box 1632 i 
Fpeano 93727 4 


ard Ridge Hater 
) whitehead, Secretary ‘ 
8 16%-la/o Le Ge sallese; 


a EI 
vOroorean 


o O. tox ne 53 


en enford 


4 


nga County y Cont*a) 


Po 


Corseren n 03012 


hanes Sater 

élbert Armor, Sseretary 
e GO. Sox G77 

Gorcoran 


alyer seater 

G, “verette Tanives President 
Bex 438 

Corcoran 


Upper Sean Joss Kater 

Har jorte Smith, Secratery 
346 U Street 

VCO Te 


LABS GOUNTY 


Clearlake ®ater 

BL. Hanelt, Seoretsry 
Bex 1227 

Glemrlake Uehlends 


LO3 ANGSLSS COUNTY 


Newhell County bater 

Helen L. Thompson, Secretary 
Box 328 

Hewhall 


Valnut Valley Uster 


Méeund M. SLederman, Scoretery 


Box 215 
Welmat 91789 


= CANOGA GOURTY 
Ghowchille Hater 


He Ve Castman, Seoretery 
Graver 905 


porto eed 
B 


S 
3 
%% 
eet 
ah 

7 


Chowehl? 3 2 


rere 
alis 28e ae 
Box 68 


Nedera 


‘regressive | ates 


dg hewe, Seorets ay 
339 iH Gtreet 
oan “UNTY 


hal Sta of 


Gents inells -ater 

prs H. Johnston, Jecretary 
206 S-nsome Street 

oon Franctses i, 


Sagle Flela ater 

dohn %. “dlldeme, Secretory | 
81179 Althes 

Parebrmagh 93622 


“Passlenda «ster 
Hoy Lower, Manager 
636 *1° -traet 
Les Jenes 


La oraren acter 

Findley Upton, Secretary 
tox 506 

vhowehilis 


Lagune later 

weorge KR. sntoine, Prasident 
656 Adams 

Los Janos 


Pacheco Hater 
Dermiase Pernet 
Box 125 


Loa “enos 


ae 
ce 
gue 
‘) 
: 
E 
“t 
eo 
*g 


 Cterced County Cont) 


Guinto Water 

Laurence J. Harrison, Secretary 
fon 37 

Westley 


Remnero water 

Bugenia MN. McSabe, Secretary 
242% Russell Street 
Berkeley 94705 


Sar: Lads Water . 

Jeseph W. Carlucei, Secretory 
st 

Los Banos 


Stevinson water 

Georgette “alley, Secretary 
Box 818 

Newnan 


MONO COUNTY 


Antelope Valley Water 
Henry Berrum, Secretary 
Topaz 


Momnoth Camp Tract water 
Robert Schotz, Secretary 
Highland Resort Old Mamnoth Rad. 
Mommoth Lakes 


MONTEREY COUNTY 
Sen Ardo Water 
Silvey 4. Folleta, Treasurer 
Box 233 
San Ardo 


HAPA COUNTY . 
Spanieh Flat ‘ater 
Robert H, Zeller, Secretary 
929 Randolph Street 


Napa 


ORARGE COUNTY 
El Toro Water 
Joanne Prothero, Secretary 
491 West 8th Street 
Santa Ana 


Iryine Ranch Water s 
Max Ge Hoeptners Secretary 
Box 37 

Tustin 92680 


{Orange County Gent *d) 


Los A\lisos Water 
Karl B, Redi, Secretary 
611 Wilshire Boulevard 
Los Angeles 17 


Moultoneliiguel Water 
Eugene W. Bell, Secretary 
4Ol Ww. fighth Street 
Santa Ana 


Talbert kater 

H, Roger Howell, Secretary 
401 West Sth Street 

Santa Ana 


PLACER COUNTY 


MNoKinney Water 

H.R. Mac Millen, Treasurer 
Box 2149 

Redwoed City 


PLUMAS COUNTY 


Last Chance Creek Water 
Deris Guidici, Treasurer 
Bex 24 
Vinton 


RIVERSIDE COUNTY 


Calimesa Water 

Walter A.Page, Secretary 
110 Edgemont 

Redlands 


Dos Palmas Water 

Ed. Eldridge, Secretary 

e/o Glayson, Stark, Rothrock & Mann 
Box 670 

Corens 


Elsinore Water 

Elizabeth E. Griffin, venresery 
16899 Rice Street 

Elsinore 


Fern Valley Water 

Buch B. Greet, Secretary 
Box 357 

Idyllwild 92349 


Panorama Water 

dscod Silverman, President 
8111 Beverly Boulevard 

Los Angeles 90048 


(Riverside County Conta): 


Enissnop xatep 

Lieyd He Shjerdsi, Tpessurer 
239 Pest Streats Ra. 862 

San Sraneleeo 94108 


Val Verde water 


County Auditor 
8A RAMENTO GOUNTE 
Glay “ater 


wilbur Trovbridg er) seoretary 
926 d a oh Finte 226 
Saeramenta 955 
Shee SUE ra thes Uertnell rater 
- Bartel Blodgett Secretary 
hee ia Bees 22 254 
ls Grove 95624 


«SAS BENITO cover 


Pacheco Pass Vater 

bo Ge Sarratt, Seeretary — 
836 Gentrsl Averme 
Hollister 


pine Eigh vater 
Prank We Stihl, Seoretery 
fox 335 


Bellferd Valiegs vster 
Ve Be Hell, Seoretary 


Bonsall lsighte hater 
diy Conner, Seoretary 


Borrego Kater . 
Pred Ge Corey, Ure, Jcoretary 
See 8 
Berregs Springs 


Lakeside Ferns Kater 

Ruby 4 + Egligon, Seoretary 
Bene 356 

Lakesids 


aesthaven | ater 

Gordon fi Re Blatt! $4 Treasurer 
Geox 1628 

Secondide 


Siverview bater 

We Ao Master, dre, Secretary : 
tom 356 

Lakeside 


SAN JOAQUIN COUNTY 


Plain View vater : 
he de Pca Secretary 
Dox 9S 
Tracy 


SHASTA GOUNTY 


Selle Vista ¥ater 
Re da Frealoighs Secretary 
1832 Butte Streat 

Redding 96001 


SOLAN GOUNTE 


Heine Prairte Keter 


“gedwin Horigan, Secretary 
Box 73 ee 


BONGHA GOUNTY 


Herth Dey kater 

¥ithe Enso, Seorotary 
8800 \eara Point Bead 
sonama 


STANISLAUS GUUNTE 


Uawis beater 

Levrence 3. Harrison, Secretary 
Box 37 
Sestley 


el Puerto | sater 

Lovrence D. larrleon, Secretory 
box 37 

sestley 


Rte. 3 Box 700° 
Vernslia 


Foothill «ater 

Leyvrence b. Usrrison, Seoretery 
Soa 37 

sestley 


Hospital “ater 

lavrence J. Harrison, Seeretery 
Sox 37 

vestley 


tern Cenon hater 
Lawrence 0, Harrison, Secretary 
Box 37 


Westley 
¢,,Qnestimba Water ‘\ 


Lawrenes U. Harrison, Secretory } 
Box 37 
vestley 


Patterson hater 

Rey Elepping, Seeretary 
Box 635 

Pattergon 


Boal Greek Kater 
we 5S. bla. Treasurer 


Salado water 

Lewrenge 0. Harrison, Seeretery 
fox 37 

Keatley 


Sunflower Kater 


lewrence J. Harrison, -ceretary 
Box 37 


Feather bater 
teving Peares, Searetary 
sone GM 


? 
Euba Clty 


Ggvald Sater 

Je PROUNSSN, Cooretary 
S333 Sawtelle Averme 
Yaba uity 


ite 


(Sutter County Contd) 


South Sutter Water 
Jose ph u, Jewey, Seoretary 
Zaet leoleaus 


Sullivan Orcherda «ster 
Merion F, Sullivan, sacsausey! 
7327 3 orden Highway 
Luba City 


Sutte v xtension rater 


8625 Franilin de 
Yaba City 


TRAMA GOURTY . 


roe Water 

sane te Strosgneasy : “eoretary 
1207 Selano Street 
vorning 


Elder creek koter - 

gen Telsseire, Secretary 
1965 South dackson Street 
Red Slut? 


Praborta water 

Agnes ossers Seorotory 
Rte. 2 op ions 2666 

Red Blute 


TULARE GUUATY | 


Angiola ‘ater 

Albert Armor, Seoretary 
Sex 1832 

freee 93717 


Hope water . 
Fred A. Strauss, Secretary 


son SP 
Porterville 93253 


Sater 


ro Ve etary Secratery 


“& 
sory 
= 


oot 1968 a Veteee | Calf, 


enema & 


FOLD & ise pai 


Fran mie rots Beoretary 
Baa 23 
. uemtgon 


tolo-cenera eatep 
be Sa Treasurer 


groin 1 Mater 
dar &, Fitegersid, Tressurer 
: — Strest. 


: Sen at President 
Sra Remires fesd 


Yoryaville 


Wheatland ater 


Pe 


ALAMEDA GOUNTY MARIN GOUSTZ 


Alameda County Paced Contre] 4 vater 
censervation 
besrd of Supervisors 


GONTRA GOSTA GGUBTY 


Gentrsa Coste County Fleod Control & Water 


Conservation 
Beard of Supervisors 


DEL NORTE COUNTY 


Del Korte County Fleed Control 
Seard of Supervisors 

FRESHO COUNTY 
Fresno Netropolitan Fleod Control 
Robert tigbertson, 3OCe 
620 Yen Bess Ave. 
Fresno 21 


HUNSOLL? GOUnTY 


Humboldt County Flood Control 
Seard of Supervisors 


LAKE GOUSTY 


lake County Fleed Control & -ater 
_ onservation 


LASSES GOURTY 


MENDOCLM 


Navin County Fleod Control & “ater 
Conservation 
coord ef Supervisors 


Pest 


GAINTY 


Hendocino County Plood Control & skater 
Conservation 


board of Sipervisors 


tips Y age 8°35 gE 
WAGER GOURT 


Ukiah Fleed Control 
Horry Hooocr, Pres. 
Sox 168 Talmase Calif, 
Uideh 


POUOG COUNTY 


Owl Creek Pleod Control & Fliced 
Sater Conservetion 

fduerd B. Serryesss, 5c. 
Eaglaville 


MONTEREY COUNTY 


Monterey County flood Control & Kater 
_ Censervation « Adm. 
eesrd of Supervisors 
MAPA GOURTY 
Napa County Fleod Centrol & sater 
_ Genservation 
Seard of Supervisers 


ORANGS COUNTY 


Lagsen=liedes County Pleed Contre] 4 ater 


Genservation 
Eedene wenple, See. 
Gourthouse 
Susanville 


LO3 ARGELSS COUNTY 


ios fngelea County Plesd Control 
H, ©. 3:lsbury, Chie? Engr. 

Sex 2418 Tersins] Annex 

208 Angeles 5% 


& 


“uperyisers 


Seas A ery 
PLUMAS GUURTY 


Pluncs County Fleed Control & «ate 
_ sonservetion 
eoard of Supervisors 


Riverside County Floscd Control 


4690 Crestzore Dds 
Riverside 


American Adver Flosd Gontrel 
Enoch Se : “teusrt eT) S88. 
907 » Sth St. 

Sseramente 


Greek Fleod Control 
Supervisors 


Horrison 
SAN BEHITO C 


San Senite County Sater Conservation 
and Floed Control 


Board of Supervisers 
SAN SERMARDLEG COUNTY 


San Sernardino County Flood Control 
Seard of Supervisors 


AY OHIO Goll 


San Bhego “lood Control 
Rosrd of Supervisors 


Sa JOAQUIn COUNTS 


Sen Joaquin County fleed Control and 
Water Conservation 
Beard ef Supervisora 


SAH LS @gisro COUNT? 
San Laie Oblepe lead Control & «ater 
eonservation 
943 Senta losa St. 
San Luis Obispo 
PAG MATEO Gi 


an Mateo County Fleed 
Board of Supervisors 


control 


SANTA BARBARA GOUNTZ 


Senta Garbera County Flood Centrol & “ater 
_ Censervation 
Beard of Supervisors 


SANTA CLARA COUNTY 


Senta Clara County Fleed Centro] & hater 
Gonservatior 

Densid a. Currlin, gr. 

7a: Bg Bedding 2 

fen dase 16 


Sente Grad County Pleod Control & | 


wSOnse 
Boera ef 


ation 


syuper’ gear 
JUDGE. Sor 8 


prac kseaind Fleod Control & Water 


Bo5 ood of 'S omlaark 
CUT yY 


Sisitiyou County Pleed Control & “at 
Conservation 
board of Supervisors 


SOLANO COUNTY 


Solsne County Flood Control &@ “ster 
Conserystion 

Lorry Bail, SOO 

Beard of Supervisors 


SONOMA GOURTY 


Gloverdsle Plead Sentrol 
EB, G. Emons, Chite 
25300 Redwood Hwy. 
Gleverdsie 


upy Creek Flood Control 
Jecrge afe &shlke, VEPs 
24 South University Ave. 
Healdsburg 


Sonoma County Flooi Control & ° 
Gonservation 
Board of Sunervisors 


TEHARA COUNTY 


Tehenn County Fleed Control & wate 
Conservation 

Floyd ideke, Sete 

County Courthouss 

Red Slaf? 


Flieed Control « Advinistration 
Yoard of Sapervicors 


fOLO CUURTY 


Zelo County Fleed Control & water Gon: 
éosenh Uriffin, Sec. 


Vet of COUNTY WATER DI 


= 


SLABE A comer 

Alemeda Gounty wat 

Phyllis Kettring, "Bestetady 
22950 -renont Bivde 
Ppanont 


Cherryland Gounty ites 
Os F. Bennis, Secretary 
21559 Sengen 
Hayward, = | 


Eden Township Gounty Hater 
Claude T. Sliva, secretary 
141 E. Lewelling Givd. 

San Lorenzo’ 94500 - 


Fairview County Water 
Joseph Gi Pefferle, Seeretery 
4520 Meadowview vrive 

Castro Vallsy _ 


Pie aanten Township County Kater 
Warren My, Annis, Her aeTads 

FP. 0, Box 70 

Pleasanton’ 


— ARABOR COUNEE : 


smador Gony Water No, 1 
tgactive 


irytewn County Water 
Kayien Randolph, Sseretery 
Pe 0. Box 36 

Deytown 


\ 


PisaesecPine GroveeYoleano County W’ ter 
Virginia Lb, 3chvarta, Seoretary 
Ps 0, Box 156 

Pine Grove 


Saleveres Gounty Water 
Paul E, Lewls, Secretary 


Pe 0. Bex B46 
Ban Andreas 95249 


Goluss 
2 Alfonso R, Carrion, Seeretary 
Phe, is Box 35 


égbuckle 


County Water 


RISTS ag of dume 30, 106% 


CONTRA COSTA 


Castle Rock County Water 
EB. DO. Crser, See retary 
800 Castle Reck Rosd 
Kalnut Greek 


Gontra Cesta County Water 
Mes. Bertha H. NeGloskey, Sec. 
2020 Rallrosd Avenue 

Pattsburg 94565 


Calley County Vater 
Leonard —? Seeretery 
Box 307A 3 te 2 

Oskley 


Pleasant Hill County Wester 
Mo. OH. Stenley, Secretary 
P, 0. Box 205 

Lafayette 


San Miguel Estetes County Water 


Ha A. Hilts, dre, See. 
375 ia Gass Via 
Welmat Gree's 


San Remon Valley Gounty hater 
G. H, Warren, dro, Pres. 
2137 Blackwood oOrive 

Valnat Creek G8508 


Southwest Contra Coste County | water, 


Jeanne M, Corr, Secretary 


Welmat County Water 


Anne Bo Boyer, Seeretery 


68 Creenuey Urive 
Walnut Creek 


DORAUO COUNTY 


| Dlemend Sprincs County Water 
Inactive 


El Dorado | Filis Gounty kater 
Harrison Call, dr., See. 

P, 0. Bex Bs 

El Usrado Fille 


Southside County “ater 
B, H, Altheff, Sec. 
Box 61 


£1 Doredo 


FRESNO COUNTY 


Galwa Gounty Water 

We 8. Eppert, Secretary 
2619 So. 10th Street 
Fresno 93725 


Free Water Gounty hater 
Maryellen Thompson, See. 
1847 Jensen Averme 
Senger 


Laton County Water 

Estle E, “Stewart, Secretary 
P, 0, Bex 441 

Laten 


Melaga County Water 
Jeck Selyian, See. 
2439 Se. Willow 
Freano 25 


Pinedsle County Weter 
Ann Rubio, Secretary 
P, 0, Box 629 
Pinedale 93650 


HUMBOLDT COUNTY 


Alderpoint County Water 
Eileen Nelae, Jecretary 
Gen. Uel. 

Alderpoint 


Hydesvyille County Water 
Norman Solenberger, See. 
P, 0, Geox 362 
Eydesville 


Rig Vell County “ater 

Willian MH. Eunesaker, Seeretary 
P, 0. Box 55 

Scotia 


RobnervillesCanpton Heights County “ater 


Eslen Eieks y Secretary 
Ps 6, Bex 322 
Fortuna 


EP SRIAL COUNTY 


Brewley County Water 
Horas | Ve _Sayt th, Secretary 
Sem 

PBB, ay Sez x 58 


Brawley 


(Imperial County Cont'd) 


Palo Verde County kater 
Oe G. Peak, Secretary 
P, O. Sox 25 

Palo Verde 


Seeley Gounty Water 
Ruth Leye, Seeretery 
Seeley 


KERN COUNTY 


Sattonwillow County ater 


We F. Sehroeter, Sec. 
P.O. Box 26 
button llow : 


Greenfield County “ater 
Yalia Wileex, Secretory 
Py Qe Box 86 
Bskersfielid 


Ridgecrest County “ater 
Herge Daiber, nécrete ry 
P, O, Bee £24 
FAdcecrest 


Vest Kern Geunty Kater 

Clarence Wal Liams, drs 
2 Os Box £1 

Taft 


\ 


Kings soak Water \ 
Gerald Schumacher,‘ecretary | 
616 W. 7th Street 
Honford 


LAKS COUNTY 


Clearlake Oaks Gounty hater 
Lee L, Argo, Secretary 

P, 0. box 407 

Glearleake Osks 


Eenocti County Vater 
Maidred V. Srawferd, Sec. 
P, OG. Box 997 
Glearleke Highlands 


Lake County “ater 
Earl wrieden, Pres. 
2, &. Box 696 


LARS C0 ETE (Cont 0a) 


‘420. ton Gounty Keter -< 
Hagry corteneem, Secretory 
Box 853 

Middletown 


LASSEN COUNTY 


Cleer Cress Lassen Gounty eter 
YaPatts Osvlay Secretary 

So. 1. 

Kasteced 


‘103 ARIEL 


ig ldwin Partt Gounty Uater\ 
Ralph 5, Eglin, Seeretery \ 
24521 2. Remone “lve 
Haldwin Pork 91706 / 


‘Eel Lfler ge County ester 
. Gee Es Clough, Secretary 
“oP 26431 S 3. call flover dlvd. 
- Ball flover 


a1. 4a County Vater 
soar épyor, FeSe 
BR So. Long geach Slvd. 
Connton 


> Ley Gounty water 
Bef a, ‘yrd, Seoretery 
ee festa Avde 


ergscr: ae : 


ui oe 66 Sram fe Aye. 
Poranount a 


la Puente Va) ley Seunty - ater 
Ao! Je Roby, | 5 aay 
26525 &, « Main Ste 

ce es ‘Paante 


Heyho 12 Sounty Bertee 
Hea ae de ‘. aratary 


Hs bg 


aad i 4a. 


fhe Oosbard Usle thy Soar hater 


(Le 5. County Cont’a) 


Pals 


Peremount County ‘ater 
Go F, Gilver, Sacr ees ry 
26430 Perasgunt Blvd. 
Payamount 


Mieco County kater 

Bers MH, Koen, Seoretery 
243 S. Chureh St. 

Pleo River 


werts EA12 Gounty Vater 


Rewland | “Ba County ‘ater 
Chare ened be Potrats at ogo ratery 
? s eG, Pox & 

La Puente 


Sen Gabriel County ater — 
Lapis Peters Seeretsry 
P. Gy Gem 247 

fen Gabriel 


Pesrl "F li : 
2015 2. Hatetay 3 
Compton & 


Val Verde County © # 
BP, De Usdden, Seer seretary 
1e58 He At plies Blvde 


BRA GOUNTE 


‘orth Fors County hater 
Revert Ge <uiek, Che ieman 
P, Oe Box 123 

Herth Fork 


Baali GOUNTY 


Korth Morin County Sater 
Be Be Churchill, Secretery | 
P, G lez uk 

akovato 


Stingen Beach Gounty beter 
Yarriet 1 i, peed, | 
Po Uy OK 245 

Stinson Search 


MENDOCINO COUNTY 


Galpella Gounty Water 

Eathryn Rici, Seerstery 
P, 0. Box 115 
 Galpells 


~ Edis County Water 
Flora . 5, Suchanan, Seeretary 


iaytonville County “ater 
Diana Rebinsen, Secretary 
Laytonville 


Valiview Gounty hater 
Betty L. Hopper, Secretary 
Rte ls Box 706 


Eorth Hendecino County Weter 
George Carver, ‘Director 
Box 273 

Legueth.: 


Redwood Valley County Water 
Ethel Jameson, Secretory 
General Delivery 

Redwood Valley 95470 


Round Valley County «ater 
Alte F, Moore, Secretary - 
Govelo 


WAllow County Water 
Violet Long, Seerectary 
250 Slue Bonnet vr. 
Ukiah 9582 


WERCED couNTE 


Selhi County biater 
Kes Mildred: Michslec, Sets 
Box 426 

. Delhi 95315. 


PreRkantlin County Water 
Bett ty Forranti, Searetary 
2126 Nf, Urake 
Hereed 95340 
South Dog Palos County Rater 
Albert d, Gesaric, Secretary 
Bs 9, Box 278 

cuth Des Palos 


HODOG COUNTY 


Newell County eter 
Robert Le Jones, Sees 
P, O. Box 458 
Tulelake 


Mammoth County Water 
Ben Hlliot, Secretary 
Mexmoth Lakes 


MONTERSY COUNTY 


Gastroville County ater 
Jaseph 2. Stone, Secrotary 
P, G, Box 658 

Gastroville 


Marina County Water 
Margsret Heldt, Searetery 
Box 531 


cs} = as 
Pacifis Greve 


HAZA GOUNTE 


American Canyon County Vet 
Betty H. Custis, Secretery 
119 Andrew Rd. 

Vallejo. 


Circle Oaks County Water . 
Alma N. Fitch, Secretary 
8721 Uonticello hd. 

Naps 


Gongress Valley County Water 
Merton Perry, Pres. 

1041 Sunset Nd. 

Rapa 


Yount tyAlle County “eter 
Yerne Clark, Jecretary 
Mount, Avo. 

Yountville 


NEVADA COUNTY 


French Corre] County Wate 
Mrs. Belle Ds wetsel, Boe 
Smertvillie 


Gan duan Ridge County Water 
Frances Mihous, Seo. 

Box 18 

orth Say even 


COUNTY (Continued) 


“aghington Gounty “ater 
Rebert Slyter, fet. 

B, &. Box 35 

saghingten 35986 


ORANGE COUNTY 


Capistrano Beach Gounty “eter 
Join ierences, Seeretery 


Ge Capistrene Geach 


Coste Mesa County “ater 
Rey Vellece, Seerctary 
1O71L Pleeentie Ava. 
Costa Heea 


t 

} 
rf 
z 


Cypress Gounty seater 
Be t. Kagkey Save 
Ob71 Velker Ste 
Gypress 


East Orenge County “ater 
Atexander Bowle, Sac. 
Ol '. 8th Ste 

sente én 


Legums Seach County | Hater 
Bessie Ge» Brleeeas, Sece 


Se geca Pesch 


lea Alsmites County “ater 
Keg. Narjorke travera, Sete 
923 Eatella Avae 

Low Ajanites 


Senta Ans Moun 
Alexonder Bowl 10, SOC 
#01 Best 8th 

Zante Ana 


Santiago Gounty “ater 


seins County ater 


ins ot ae anne lat 


ra) 


(Grange County Gent’d) 


Stanton County sater 
ildred . igeskes 6. 
is Os Bax 396 
Stanton 


Yorks Linds County «ster 
Valde ¥. Snith, Secretary 
Pe O. Box 469 

sorbe Linda 


PLACER COUNTY 


Alpine Springs sig vster 
Yilidam YU. vers, Ses 
Tahoe City 


Applegate-Clinser vap County vater 
La Verne Suhar, Secretary 
“lacer Mills 


Hesdow Vista County oater 
Olive Simoxins, Secretary 
Me Ce Bon 163 
Meadow Vista 


Midway Heights County ‘ater 
Florentine Canenesch, Pres. 
Colfex 


Sheridan County Pater 

Kes. some Freenan, Seeretary 
det 138 

Laneoln 


Sierra Lekes County water 
Geraldine Sdmonde, Seoret:ry 
2129 Hselends wey Suite J 
“seramento 95825 


Squaw Valley County water 
hayne gs Poulsen, Frese 
Lpawer / 

O3e ape We =e OF 


RIVESSIO€ QOUNTS 
Porether Calla 


a. < ae 
2249 Nsssachusetts 


Be 


Gabazen County 'ater 
an, | 
$ 


eaumont 


Coachella Valley County Water . 
Iris G. Kramer, Sea. 
Bex 1658 - Coachella 


RIVERSIDE COUNTY (Cont'd) 


Desert Hot Springs County Mater 
G, Shelten, Secretary 

Box 197 

Desert Hot Springs 


East Blythe Gounty bater 
. Rebert A. Brockmeler, See. 
Box 846 
- Blythe 


_T4yliwild County Water 
Ada Morlan, Seo. 

Box 397 

Idyllwild 92349 


Murrieta County Water 
Garolyn vonaho, Dir. 
Box 17% 

Murrieta 


North Palm Springs County Weter 
Mes. Genevre MeGanee, Sec. 

Box 276 . 

Herth Palm Springs 


Pine Cove County Water 
Vera G. Dews, See 

Box 222 

Zayllwild 92349 


SAGRAMENTO GOUNTE 


Apeada County Water 
Haney Ress, Secretary 
Bex 224317 _ 
Sacramento 21 


Del Paso Manor County Water 
Devid MH, Yorton, Sec. 

4268 lusk Drive 

Saeramente 21 


Florin County Water 
David 4. Yorton, Seo. 
Box 214% 

Florin 


Galt County Water 
Orval Cresson, See. 
Box 96 

Gelt 


Horthridge Park County Water 
John Lemmon, See. 
Seeramento 95341 


SACRAMENTO COUNTY (Cent'a) 


Rio Linda County Water 
Henry Hi Wagner, Sec. 
Box 401 

Rio Linda 


SAN BENITO COUNTY 


Aromas Gounty Water 
William Codiga, a 
Box 323 
Aromas 


Sunnyslope County Water 
Herbert ’. Bengard, Sec, 
1320 Hillerest Rd. 
Hgllister 


Tres Pinos County Water 
Mrs, Pauline Gomes, Sec. 
Box §29 . 

Tres Pinos 


SAN BERNARDINO COUNTY 


Apple Valley Foothill County Water 
Charlotte Thompson, Seca. 

Box 914 

Apple Valley 


Apple Valley Heights County ater. 
Mes. John Soyns, Sec. 

Box 1076 

Apple Valley 


Arroubear Park County Water 
Frank R, Seceombe, Pres, 
Arrowbear Lake 


Crest Forest County Water 
Bart H. Heiser, See 

Box 656 

Crestline 


Crestline Village County Water 
Jeannette Haskell, Sec. 
Drawer R 

Grestline 


Cucamonga Gounty bater 
Beane Hixson, Sec. 


Cucamonga 


SAN BERNARDINO COUBTY (Cont'a) 


Desert View County Water 
Mery Lou Lewis, Secretary 
Star Route Ho, 2, Box 2262 
Zucca Valley 


East San Bernardino County “ater 
Harold Rickert, Seeretery 

9337 Del Resa Aventa 

Sen Bernardino 


Havasu Lake County Water 
Warren L, Broad, Sec. 
Box 1021 

Havasu lake 


Joshua Basin Gounty Water 
lnodle C, Kerr, Sec. 

Box 693 

dashua Tree, California 


Mariana Ranchos Gounty Water 
Ann Holt, Seee 


9515 Sagebrush Road 
Apple Valley 


Mojave River Gounty Water 
Lioyd Lopp, Sec. 
Apple Valley 


Monte Vista County Water 
Wilitom W, Coates, Seas 
10575 Central Ave, 
Monteleir 


Palm Wells County Water 
Mrs. Sally Copperemith, See. 
Sex 341 

Nerongo Valley 


Running Springs County Water 
Helene Oly, Sea. 
Running Springs. 


South Sen Bernardino County Water 
Geneva Mantz, Secretary 

16243 Tippecanoe 

San Bernardino 92410 


7s 


(San Bernardino County Contd) 


Starviste Gounty Water 
Ruby A. Harred, See. 
Box 2§00 

Yueca Valley 


Twentynine Palms County Weter 
Edna B. Frye, Sete 

6544 Adobe Rd. 

Twentynine Palma 


Victorville County Water 
Mrs. Ann Brown, Sec. 
15445 » 8th Street 
Victorville 


West San Bernardino County Water 
Nicholas E. Prasecan, Sec. 

Box 186 

Rlalto 


Yucea Valley County Water 
Mes. Mary Schroeder, See. 
Box 599 

Yucea Valley 


SAN DIEGO COUNTY 


Berrego Springs Park County We ter 
Robert G. Stewart, Secretary 
Box 393 . ; 

La Jolla 


La Presa Gounty Water 
Minnie I. Turner, Secretary 
10595 dJamacha blvd. 

Spring Velley 


Leuesdia County Water 
Gene A. Uhrick, See. 
Pox 2561 R, BR. No, 1 
Encinitas 


Ponerado County Water 
Lillian Hartley, Sec. 
12951 Pemersdo Rd. 
Poway 


San Marcos County Water 
Box 37 (Jeanne “ist, See.) 
San Merses 92069 


SAN DINGO COUNTY (Cent'a) 


Santee Sounty Water 
Gerald Hardy, Seoretcry 
Santee 


Tae duana Valley County Water 
' Beg. 3. 2s Berrys See. 

Box 102 ; 

Restor 


SAM JOAQUIN COUNTY 


Lathrop Goanty Weter 
Clive HoConaiek, Sees 


Bex 835 
Lathrop 


linden Gounty *ster 
Fred Strong, Secretary 
Landen 


SAH LUIS 031820 COUNTY. 


&tessadero County Vater 
Derethea L. Potter, Secs 
Box 651 
Ataseadero 9342” 


Baywood Pork Gounty "ater 
Mes. Be Broderick, Sa0s 
8th & ©) Morro 

Beywood Park 93:01 


Genbria County Hater 

Leon Cordegersy, Seoretary 
Box 65 

Combris 93428 - . 


Garden Forms County Water 
Beg. doin Jordan, Sec. 
16850 walnut Ave. 
Ataseadore 


Morro Oe] Mar County kater 
Frank MeAllister, Pres. 
2760 Highway 1 

Shell Seach County Water 
do H, Dagyan, Preas 

Sex 1 

Shell Seach 


SAN MATOO GOUNTY 


Balmont Gounty Water 
Ge EH. Mussen, Seo. 
Bex 153 

Selnont 


Canada Gounty water 

Ethel Lindauer, See. 
156 University Ave. 

Palo Alte 


Cossteide County Kater 
John H, Cansdas, Ngre 
Hox 455 

Half Moon day 


Los Tranees County hater 
Mepgaret K. Charchen, See. 
162 Les Trances Circle 
Henlo Park 


Horth Ceast County vater 
Aldea Failies, Sec. 

ox 35 

Paeifieca 


Skyline Count: ty rater 
Jean Fedden, Secretary 
Lbuek Seyline Blvd. 
redwood City 


We sestborough County “ater 
Joseph G. Caeser, Jece 
2698 Westborough Ulvd. 
South San Francises 


SANTA BARBARA GOUNTY 


Carpinteria County hater 
Gayle He Koy, 3OCe 

Box §78 

Carpinteria 


Goleta County *ater 
BD. Johnston, SOCe 
Box 305 
Yolete 
Maynard Sirkwood, Sede 
Sex 51 
Seaeelsnd 


ee a ese ieee bien lee a a en 


Ge 


GARTA GLARA COUNTY 


‘Vigient Heights Gounty «eter 
Mery Eollingtyne, Secrets ry 
Bex 161 
Los Gates 


Gupertinse Fremont Ceunty “ater 
inactive 


“ipites County eter 
Bruce . Griswold, Secretory 
Box 65 

Mipltss 


Puriesime Hills County Yeter 
‘sp De Motenn, Seeretary 

Box 677 

Loe Altes 


Gentral Sante Crus Gounty seter 
Ere. Harlign Lea, Secretary 
Bese &O6 Gax nesd 


Lompico County Water 

Bc Kgson, See. 
x 731 

Felton 


Sen Lorense Valley County ®eter 
— Bernice Vorrath, Sec. 


Seotts Valley County -ster 


Kee. Elmer Lb, By Jeoratery 
§2723 Seotte Valley Drive 
Santa Crug 


Sequel Cresk Gounty “ater 
Senos A. Harris 3rd, Sec. 
Box 153 
Soquel 


SHASTA COUNTY 
Suckeye Gounty Water 
Lemna H, Horth, See. 
Buakeye Rt. Sox 2285 
Redding 96001 


(*naste Gounty Cont’a) 


Barney County «ater 

imeAlle ven Tersch, Jecretary 
lon 687 

Curney 


Cettermmod County Water 
ls He Mayer » ‘Seeretary 
Bex $76 

Sat tonwocd 


BIERRA COUNTY 


Alleghany County &ater 
Joseph Sbsffi, Pres. 
Allegheny 


SONOMA COUNTY 


Forestville County ‘ater 
Genevieve Snith, See. 

jax 261 

Forestville 95536 


Piner-Clivet County Water 
eoraen dation, 2ec. 

3383 Plner ade 

sents oss 


sonesia Nountain County Pater 
Thoass “Apin, Sceretary 
2300 Grane Canyon 

Santa esa 


Valley of the Moon County “ater 
Alms Loyal, Seoreta ey 

Box 278 

El Verano 


Wikiup Gounty voter 

Gesil Re Kettle, < aS [eoretery 
BG Loh Lie Cogitas 

Santa “oes 


Windsor Gounty kater 
Elsie Landrus, Secretary 
Eox 353 


Santa Fosa 
STANISLAUS GOUNTY 


South Nodesto County eater 
ipceaghcil Wallians, “rate 
‘ rows Landing fd. 


SULARS COUNTY 


Ppa County Water 


4enent Rengi, Seeretery 
3 sae Palrview 
Vigeelis 


TUOLUMNS GUUBTY 


Tuclumne County “ater No. 1 
& H. Stter, Seeretary 

Box 67 

Twain Berte 


Tuolumne Gounty “ster Astrict No. 2 


Hsery 3. Hinkley, See. 
Box 10% 
ie 


“YENTURA COUNTY 


Comarille County *ater 
Guy H, Turner, See. 
2182 Eermeth St. 
Comarillo 


Fairview County ‘ater 
3. Andy vater, Pres. 
22693 sroaduay 
Hoorparts 


Heiger’s Oaks County Wester 
Keo, Hargerst Ueard, See. 
202 Bl Reblay vrive 

Ofek 


Oxnard Besch County ater 
Grace Hoffmen, See. 

116 Geneard Ad. 

Gnnard 93032 


Pleasant Valley County ¥ater 
A. Re Horrons Se@Se 
Genard 93933 


- Ventura River County Pater 
Godfrey daccbs, Sade 

Bex 595 

Ojaa 


Johngon Rancho Gounty ‘ater 
Barbers dJesn Goom, Sete 
Rte 1, Box 16 


linda County vater 
évlene F, HaSnsts Seee 
12h Seales Ave. 
Harysville 


Yuba Gounty *ster 
Gracie wha teley, Se@e 
Sox 4 

Jrownsville 


HUMBOLDT COUNTY MARIN COUNTY 


Eutboldt Bey Municipal Water 
A. J. Gesselin, 5ee. 


Merin Municipal Water 
B. J. Srasatori, See. 


Bo: 220 Hellen Ave. 
a ee Corte Madera 
KERN COUNTY 
Novato Municipal Water 
Bakersfield Municipal Water Inactive 
B 38 t la Syend: oF Se 2 2 EPRSER eS 7 < 
ie any Paige Se MONTEREY GOUNTY 


Rakersfield 
LOS ANGELES COUNTY 


Gentral Besin Municipal Water — 
» Carl Fossette, Sea. 


rriachdghed Peninsula Municipal sater 

m 3. Haes, Sec. 
Sassidé Professional Bidg. Fremont Blvd. 
Seaside 93955 


_ 7439 8. Florence Ave. i ORANGE COUNTY 


Downey 


Foothill Hunielipel Water District - Adm, 
E. 0. Richards, SOCe 

8503 Hampton Road 

La Ganada 


Huntangton Mactateey Water 
Norman be Hagleody dre, Sete 
G01 Madre St. 

Pasadena 


Las Virgenes Manieipal Water 
Wiliden 4, Gray» Beds 

8232 Las Virgenes Rd. 
Celabsasas, California 91302 


Coastal Municipal vater 
E. H, Beaver, Treas. 
Bex 913 

Laguna Beach 


Orange County Municipal Water \\ 
Thomas S, Maddock, See, Vs 
Bex 1982 » i 
Santa Ana 


Tri-Cities Municipal Water 
Dera H, Anderson 

Box 416 - 

San Glemente 


RIVERSIDE COUNTY 


Pomona Valley Municipal Water 
Be P ® Carrey, Sece 

226 E. 3rd See 

Pomona 


San Gabriel Valley Municipal kater 
Boyd Kern, Sec. 

Box 428 

Alhaahra 


Upper Sen Gabriel Valley Municipal Water 
Carl Fossette, Gen, Mgr, 

407 E, Valley Blvd. 

El Monte 


West Basin Munieical ‘ater 
WwW. BR. Selby, Ses. 

303 Garnet St. 
Redondo Beach 


Eastern Hanicipal | voter 
Rath &. Norton, SeCe 
Box 248 

Hemet 9234 


Elsinore Valley Municipal eater 
pa G, Baers DEGe 

60755 Grand Ava. 
speech 


lake Hemet Hunicipal { voter 
Theodore H. Egzen, See 
Box 97 

Lenet 


Western Municipsl water |. 
Everett L. Grubb, GeGe 
Box 2038 

Riverside 


SAN BERNARDINO COUNTY 


Big Bear Munleipel Water 
Darvell Altims, See. 
Box 946 _ 

Big Bear Lake 92315 


Ghino Basin Manicipal Water 
B. L, Keechler, See. 

Box 697 

Cugamongs 91730 


San Bernardino Valley Manieipal Water 
Horace ?. Hinckley, Sea. 
“Bex 1144 

Sen Bernardino 92402 


SAN DIG20 COUNTY 


Bueno Goloredo Municipal Water 
We W. Mller, Sete 

Box 1137 

Vista 


Carisbod Municipal Water — 
Richard Coe, Seq. 

§780 El Camino Real 

- Garlebad 


Dehesa Valley Municipal ater 
Meg, Robert Caraway, Sec. . 
2863 Harbinson Canyon Rd. 

El Cajon 92021 


Qe Lag Heights Manicipal Water 
Dorothy Gillett, See * 

Box 663 

Fallbrook 


Encinites Municipal Water 
R, L, Siiekenstaff, Sea. 
Box 485 

Enginites. 


Kentwood In The Pines Municips] Water 
702 Civie Genter 
San Diego 92101 


Mootamai Manieipal Water 
Ronald A. Davidson, See. 
Rg. Bradley, Pres. 

Peuma Valley 


Olivenhain Minielpsl Water 
Nauries G. Smith, L&tye 
Box 517 ; 
Encinitgs, 9202% 


SAN DIEGO Cont*a) 


Otay Municipal Water 
Harry T. Baker, Sea. 
10595 Jamacha Blvd, 
Springs Valley 


Pauma Munieipal Water 
Adelside NeCormick, 
Pawuna Volley 


Peway Municipal Water 
Lewrence Rs Smith, Sec. 
12316 Osk Knoll Pd. 
Poway 


uestheven Municipal Water 
Esther Gardner, See. 

ex 1628 

Escondido 


Rainbow Municipal Weter 
Edvard Anderson, Free. Seca. 
124 South Mein 

Fallbrook 


Ramona Municipal Water 


Fred ». Hansoler, Sec. 
202 « 6th “+. 
Ramona 


Rineon Del Disblo Municipal water 
loren R. Sisson, Sec. 

634 &. Sth Etenue 

Escondido 


Rie Sen Ulego Municipal Water 
Alex Adams, See, 

Box 656 

Lakeside 


San Luis Key Municipal Water 
Robert L. Pankey, Pres. 
Pankey Rench 

Bonsall 


Valley Genter Municipal Water 
Charles G. Becker, Sea. 

Bex 654, Rte 4 

Valley Center 


Whispering Pines Municipal ‘ater 
Edward C. Uavis, See. 

820 San Diego Trust & Savings Bldg. 
San Liego 92101 


SAN DIaQO COUNTY (Conta) 


Yuima Municipal Water 
Samel Y. Pitta, Seee 
Box 177 

Pauma Valley 


VENTURA COUNTY 


Anacapa Munieipel Water 
Eéword CG. Maxwell, See. 
§701 Gonzales Rd. 
Oxnard 


Calleguas Municipal Water 
Monrose Everett, Sec. 

Bex E 

Somis 93066 


Colonia Municipal water 
Ralph W. Borehard, Sec. 
5701 “, Gongeles Rd. 
Oxnard 


Del Herte Municipal kater 
Edwin B. Shriner, Sec. 

. Box 1797 
Ventura _ 


Hidden Valley Municipal Wester 
Earl G. Stallewerth, Sec. 
Rte. i, Box 40 

Thousand Oaks 


Qsean View Municipal Water 
Dane L. Johnson, See. 

Box 1368 

Ventura 


Pleasant Valley Municipal Water 
Patricis ©. Broome, Sec. 
Box 608 


Russell Valley Munielpal “ater 
rg. Eileen Burnett, Sees 

Rt. 1, Box 682 

Thousend Oaks 


Venture River Municipal ‘ater 
Dr, Jd. Se Plynn, S06 

1055 Ventura Ave. 

Cak View 


CULDSA COGRTYT 

Peinesten Katerworks 
John Biles, Seerstery 
Princeton 


co 


Colusa county B®aterverks 8. i 
Alsen Sutliff, Sseretery 
Coluga 


eal ae 
ONTRA COSTA CoUsTY 


Gontrs Costa County beterwerks So. 1 


3) Harkas 
Bex 402 
Spentwood 


PRESNO GOunTZ 


Fpesne County -sterworke fo. ] 
Cerl Grenluni, Mansger 

216 Eqiteble Jldg. 

Fresno 


Freee “aterworks Ho. 2 
Carl Gronlund, Maneger 
1221 Fulton Strest 
Preamne 


Presnp batervorks Us. 3 
Eres. Sernice Yan Patten, 
1721 Orchard Strest 
Fresno 3 


Secretary 


Fresno County Wstervorks Ho. & 
Gounty Auditor 


Fresno Gounty Waterworks No. § 
Carl Gronlund, Hansger 

216 Eauitabdle Bldg. 

Fresno 


Ppesne ee oe. 6 


Vad Hy panels, Manager 
Pah EB, Rebinsen 
BETO 


Frean 0 County | katerwerks No. 7 


2 


care tA Cronluns ig Henager 
-ociee 


Fresno “atersoris Bo, 8 
Carl Grenlund, Maneger 
216 E-aitable Dldg. 


e af ay ee 
Shien ayer 


Prasnc Gounty “eterworks No. 16 
Garl J, Gronlund, Moneger 


Fresno ‘aterworks Hoe 11 
Ross as Edelbrook, Hansgs 
2 be Keats 

Ppesno 


Fresno aterworks fo. 13 
F, & Anderson, Mensger 
2619 South 10th Street 
Praang 

Fresno County } sateryerks No. 14 
FP. Re Anderson, Meneger 

2619 South LOth Street 

Fresno 


Fresno County batervorks No. 15 
F, Kk. énderson, Mancger 

2619 South 10th Street 

Prasno 


'resno County ketorworks Ho. 16 
Pronk Salontay, Utes imeger ear) 
13°77 ©. Indianepelie Street 
Preano 


Fresno County katerwerks lo. 17_ 
» Me 


216 Equa tat bie "wldgs 
PPpaane 


Fpeano County Waterworks No, 18 
Ky L. Herboldshiaer, Mgr. 

Bex 92 

Peiant 


Freano & vounty sat 
Sa rie ds i323 
21 6 Equite 


o ¢ 


le Ld» 


County Natervorks fio. 20 
Sugens Lonse, Her. 

857% ne Zale 

* "rasno 


hase Ss ie i nates 2 an tee oe aie aE 
scteBaes abd . . ape : 


Me ; , 0 &e 

HO COUNTY (Cont *d) LAKE GUUNTY 
Kolaoyvitte County batervarks Yo. 3 

Frasno Count y seterworke Ro. 22 w. ©. Ungewitter, Secretary 

Serpd Uronlund, Agre Kelseyville 

216 Equitable Lage 

Preene maded Lele Count ty ®aterwuorks Ho. 1 
oe Se an cher, Say gatary 

Fresno County waterwores So. 22 Lover ala 


~~ Ggunty Auditor 
Hanskee Bernd eg Gerwor's 


County ° va terworics Ho. 23 Le ve aed shelLbar, Raeataie 
Gari Gronlund, - ex 232 2 

216 Equitable Sidz. Clearlake Ha ghlands 
Ppeene 


Uiddletewn County Katerworks fo. § 


aged waterworks Ho. 24 Gounty Auditer 
obs PRASPAON » Mer. : 

3619 South 10th Street LASSE COUNTY 

Ppesno 


Laesen County “aterworks so. 1 
#dison Lakey, Secretrry 


Preano County *aterworks Eo. 2 Seber 


Garl Gronlund, gre 
216 Eguiteble Lidge Ls AMGNRES 
Fresne 


att 


County “aterworks No. 1 


: tos Gounty Auditer 
Freens County Weterworks No. 26 


i H. &, Jorgensen & Associates Geunty saterworks Ho. 4 
4 322 Serth “ores County fuditer 

i Fpesng 

i as : County Naterworks No. 10 
i Fresno Gounty waterworks Bo. 27 County Auditor 

{ Gard Gronlund, Exe Here 

216 tquitadle bldg. County “aterwore No. 13 
‘ Fresno county Audi tor 

: Fresno County Wsterworks Ho. 26 Gounty waterworks Ho. 16 


Gsei J. Grenlund, Ix. Agr. 
216 Zquiteble Sldg. 
Fresno Gounty «aterworks Ro. 
County Auditor 


Gaunty Auditor 


“3 
foot 


= 


Fresno Gounty serereores RQ, 29 


wv 


wounty baterverks No. 22 
County Auditor 


2 Gounty “aterworks No. 24 
Hd—5 32 County Auditor 
County saterworks No. 26 


Freeno County waterworks No. 34% County Auddter 

Geounty Auditor : ‘ee 
County «<atervorks fo. 27 
bay ihe 

Lounty fuditer 


Sounty seterworks ho. 3S 
oounty Auditor 


7 County -stervorks tie, 29 (Nalita) 
Saterwerks 6o. 37 Gounty Auditor 


LOS ANGELES GOUATY 


County ’aterworks 
Gounty Suditer 


eounty A 


A 39 
200 


county etervorks 
Geunty Auditor 


County ®atervorks Bo. 
Gounty éuditer 


county waterworks 
County Suditor 
Gounty “atervorks Ho, 
County Auditer 


MADERA COUNTY 
County “eterworks 
Gounty Auditor 


MENDOGINO COUNTY 
County &stervorks 
County /uditer 


No. 


Ro. 


Gounty saterworks Ho. 


County Auditor 


ORANGE GOUNTY 
County “aterworis 
Gounty duditor 


BO. 


County “aterworks Mo. 
County Auditer 
County waterverks Ho. 
Geunty Auditor 


No. 3 


34 


a 


2 Gneher Sey) 


SAN BERNARDINO CUUnTT 
Gounty katerverke Uo. 
Gounty Auditer 


SAN JOAQUIN COUNTY 
County baterworks No, 


= 
& 


Saea Anderson, Soerstery 


‘ister 


3s 


(San deaquin County -ont’d) 


County “sterworks Ho. 2 
Reuben fott, (ttorney 
228 =ast Fine 


cc ute 
eateruorks 
Auditer 


Ro. 1 


Gounty Waterworks Ro. 2 
wounty Auditer 
Gounty aatervorks foo 5 


County éuditer 


Yaterworks io. 6 


Auditor 


Sounty 
County 


county “eterverks 
Gounty Suditer 


Hoe 7 


County @aterworks No. & 
Gounty Euditor 


a HATEO GOUNT 
‘ast Palo Alte County waterworka 
County Auditor 


Son Natea County katervorks So. 3 
759 Industrie! Hood 
am Garlos 


SANTA GRUZ COUNTY 


County «saterworks No. 2 
County “uditor 


aPowses FER 
SESRBA GOUDATY 


Sattley 


PRISTIY GOUNTY 
County -aterworks Ko. 
“Weleolm caldwin, Scer 
Hayfork 


a 
etary 


SULARHE CUURTY 
Gounty «aterworks No. 1 
Epa. He. Be VOUTLAS» Seoretary 
bex 2 
Alpsugh 


Scalia gpa aaa eS Ved Se cece a mime hs cee eat at pare ty Pa am a i a elite crap Ra lat 


METROPOLITAN WATER DISTRICTS OF CALIFORNIA AS CF JUNG 30, 1964 


Metropoliten Water Bistrict of Southern California 
George M. Carroll, Controller 

®, 6. Box 34153 

Les Angeies, California 


FRESNO € OUNTY 
Vestplains Water Storage 
Prise Giffen, Ssoretary 
Bor 4006 
” Fresno 9374 


ers GOUNTY Be 
ArvineEdison satay sii es 
G, B, Dickey, Ssoretary 
‘21207 Truxton 4v., c/o Franeis Moore, dye, 
Dakerafield 


Belridge Water. 

Herschel Graves, Seoretary 
2901 UH Street 

Bakerefield 


er 


195. 


ox 
Boker afield 


Be: sedale.fio Beavo Vater ees 
ate es be desis “acc 
Bal akerafl recht 


Senitropic Water Storage 
Allen Bottorf?, Secretary 
2 ‘ad ut trest 


Wheeler Ridge-Maricopa Water Storage 
Oven ¥. Palmer, Searetary 

. BFah L Street 

. Bakersfield 


“cs GOUNTy i 
Tulersa Lake Basin Water Newcce. 
Jenes G, MgGains Seerstary 
- Bex 815 
Goreoran 


oe 
a el 


it 
W 


\ 


ae 
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2 4 
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STATE OF CALIFOF'NIA 
THE RESOURCES AGENCY OF CALIFORNIA 


DEPARTMENT OF WATER 


RESOURCES 


DIVISION OF RESOURCES PLANNING 


IRRIGATION AND WATER STORAGE DISTRICTS 


1964 


SCALE OF MILES 


Kato of district 
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Preface 


The formulation of a water rate schedule, like other economic 
problems, is a recurring one in time and in space, and as such, it 
suggests that some insights might be gained by reviewing the water 
pricing schedules and policies followed by other water agencies sell- 
ing water under similar circumstances. Accordingly, the water pricing 
practices employed by several water districts, the California State 
Department of Water Resources, the U. S. Bureau of Reclamation, U. S. 
Corps of Engineers and the U. S. Department of Agriculture are invest- 
igated. The results of this present investigation are not presented 
as an exhaustive study or an original one. Only a superficial look at 
agency practice is achieved, however a theoretical framework is esta- 
blished and some current water agency pricing behavior is evaluated. 
Thus, this report is not an original study. It is at best forms, a 
collection of some recently expressed expert opinion supplemented by 
some typical data both pertaining to the question of water pricing. 
The writer in the brief time available to complete a study of such an 
involved and controversial field as water pricing believes that this 
approach was the most efficient one in terms of information, collection 
examination, condensation and presentation. Although this report is._ 
certainly not an exhaustive treatment and examination, the writer does 
feel that it serves its intended purpose - namely that of providing 
the district with a preliminary report on: 


1. The economic theory underlying water pricing. 


2. Some comments on the implications and policy 
behind recent water pricing practice in California. 


3. Data on some current district water pricing schedules 
and policy. 


4. A discussion of several aspects of these current pricing ° 
practices and suggestions for improvement. 
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SECTION 1: Introduction 


To obtain objectivity in water resources allocation, price deter- 

mination, and cost allocation, economic issues must be divorced from 
irrelevant issues. This is not to say that economic issues are, can, 
or should be the governing criteria for water development or more 
specifically, as far as this report is concerned, -- water pricing. 
A full examination and investigation into the forces which determine 
a water pricing policy and schedule of rates is far beyond the scope 
of this report. It is a task which would involve examination of the 
functioning of a public district, including an investigation of the 


legal, political, and physical characteristics as well as economic 
considerations. 


A public district, especially where the organization must resolve 
the conflict interests between many classes of users, classified as 
municipal, industrial and agricultural (broadly), and must integrate 
management of ground and surface water among these water users requires 
an organizational structure that will permit decisions which compromise 
among the different viewpoints expressed by the district constituents. 


In short, it is a herewith stated premise to this report that no 
attempt has been made in the short time available to propose a scheme of 
integration of the political and legal factors with economic consid- 
erations and come up with an equitable pricing policy and schedule. 

Rather the writer of this report has approached the question of 
water pricing from two very fundamental and certainly basic faths. 


Firstly, an outline will be given of ;the economic theory which 
underlies water pricing. The main purpose of this theoretical dis- 
cussion is to expose some gross errors which can easily be made by 
public water agencies and to demonstrate how in many cases simple and 
practical remedial measure in terms of pricing practices may be applied. 

An outline of the theoretical framework of water pricing also serves 
another important function. It provides policy decision makers with 

the criteria and rules under which theoretical economic efficiency may 

be reached, hence, the decision maker is made fully aware of what cost is 
sacrificed in terms of lost efficiency when, because of "real world" 
political and legal constraints, a departure from pure theory is necessary. 
This information, is the cost of lost efficiency, thus allows more rational 
and knowledgable decision making process. 


The second approach adopted by the writer was to attempt to gather 
data and information, on current water pricing schedules and policies 


from a selected number of representative water agencies in California. 


The idea behind this approach being obvious one, ie., to examine current 
pricing practices of "Similarly characterized" water agencies with a 
view to gain some common insight into current pricing methods, trends and 
perhaps underlying policy. Altogether, thirty-one water agencies were 
asked to provide information on their pricing schedules for all classes 
of water and for additional information on other revenue sources (such 

as ad valorem taxes and power sales) that affect the pricing schedule. 

In addition, information was also requested on the pricing policy of each 
agency, especially the reasons for a differential pricing of water for 
different classes of use if a differential existed. The results 

of these two approaches form the basis for the report which follows. 


Water Pricing Policy and Water Problems 


To facilitate a broader understanding of what is an efficient 
and a proper water pricing scheme and to provide a sound basis for 
objective discussion, it is necessary to expose the inherent re- 
lationship which exists between any such water supply situation and 
its accompanying water supply charges. It is commonplace today to 
hear that the supply of water for households, agriculture and in- 
dustry in the United States is a growing and an alarming problem. 
It is certainly true today that the gross rate of use of water for 
irrigation, industrial, and public supplies is steadily arising 
while precipitationis not Thus it might appear at least in the long 
view that there is cause for real concern The question therefore 
arises, as to how we are going to meet an increasing demand for 
water Hirshleifer and many other writers in the field of water 
supply economics have offered three main solutions. They are: 


l. Where economical, engage in multiple reuse of supplies. 
_where every drop of water is made to serve a multiplicity 
of purposes in the available ground phase of the cycle. 


2. Argumentation of supply from new sources (aquifers, de- 
palinization and reduced evaporations loss etc.,) and, 


3. Efficient allocation of water resources where price is 
determined by the pressure of demand of all the various uses 
weighted equally. The highest price which equates supply 
and demand is one charged. Practical limits to charges in- 
scale of operation are recognized and practical difficulties 
in measuring demand and supply curves are also realized. 
However, it is first necessary to establish a theoretical 
framework based on the economic theory of resources, pric-" 
ing and allocation so that various water pricing schemes 
may be evaluated and a guide line established for future 
water pricing proposals and policies. It is with this 
last proposed solution to water problems, namely efficient 
allocation based on equating supply and demand theoretically 


at the highest price that we shall ‘be concerned in this 
report. 


If during any period the total available water for use is con- 
sidered to be an absolute limit then the efficiency of utilization 
of water supplies can always be increased as demand rises since more 


highly valued uses could bid away some of the water from less 
highly valued uses. Under such circumstances as pressure of 

demand upon water supplies increased those uses which could not 

bear the burden of higher cost would be forced to give up their 
supplies (irrespective of their type of use) to those more inten-— 
sively demanded uses which can. Thus for water, as for other limit- 
ed resources, we may state as the basic principle of supply that 
there is always more available to any user whose demand is suffic- 


iently highly valued to permit him to bid an existing supply away 
from a current user. 


Furthermore, for a reusable resource like water there is more 
available to society as a whole whenever people become willing to 
pay the cost of reclamation. The principle outlined above has 
introduced an important and different concept, namely, an econ- 
omic water shortage as distinct from an absolute shortage in the 
sense of a fall in supply as compared with past historical periods 
where there is a real permanent decrease in supply (e.g. over- 
draft on an underground aquifer). The economic water shortage has 
a simple cause and cure from the economic point of view i.e., raise 
the price. However, there may be serious political difficulties 
in implementing such a move. With absolute shortage the community 
must adjust to higher water costs or to reduced utilization unless 


technological advance lowers cost or source of subsidy or augmen- 
tation can be found. 


Supplies and demands for water are not absolutely determined 
by natural forces and engineering requirements but rather are to 
be measured in terms of the economic balance of all the needs and 
resources of the community. Where water is cheap and other re- 
sources are scarce, water can be liberally applied to industrial, 
domestic and agricultural uses then even recycling can be minimal 
as consumptive uses may not be severely penalized. Where water is 
scarce and expensive (in terms of other resources that must be 
sacrificed to make more water available) it becomes justifiable to 
construct elaborate supply facilities and minimize intake recir- 
culate quantities withdrawn, and to avoid uses that are consumptive. 


A discussion will now be given on the principles that should 
govern the allocation of existing supplies between competing uses 
and competing users. A satisfactory pattern of water utilization 
with the adoption of practical corrections to price systems, for 
example, may enable the postponement into the indefinite future of 
huge engineering projects for developing additional supplies. There 
is competition for the use of water and generally speaking the more 


taken of existing supplies for any one use or user the less there 
will remain for the others. Since ‘needs’ for water are indefin< 
itely expandable, there will always be ce 

the existing supplies. Instead of the ugly picture af compe 
efforts in the market, allocation of water is usually dékatkised 
politically. Problems will arise out of market place competition 
for water supplies and of course there are problems arising out 

ef political or bureaucratic allocations of water. However, the 
latter procedures cannot eliminate competition for water, the 
conflict of interest remains whatever the process for making the 
cone tes - The only effect is that competition is shifted from the 
market arena to the political arena as each eontestant attempts 
te influence the outcome through control ef votes and political 
influence instead of dollars and economic infiuence, The economic 
effects of any proposed policy can be divided under two headings - 
the effects on efficiency and the effects en distribution. Eeffie- 
dency questions relate to the “size of the fee available,” dis- 
tribution questions as te “whe gete what share". 


ot ditecnek ies possible caiisina that stoo short of any eabert toa 
that any man's interests or weil being < can be preferred to anothers. 
Most of what the existing bedy of economic theught has te say con<- 
eerns the efficiency eféects, the effect on size of the supply hi 
alternative possible policies or inetitutional arrangement Ecan~ 
ouics alone cannot give us answers to policy problems. It can 

show us how to attain efficiency at é not tell us how to 
distribute the gain from Often, efficiency 
and distributional eoms or r 2@ BC 
neatly separated, yet necning is so co 
omic affairs than a consideration of distributive effects of any 
ehange to the utter exclusion of the efficiency question (i.e. 
the agricultural price support po ' 


Usuaily for simplicity it is assumed that water becomes avail~ 
able without cost. The only problem being te allocate the supply 
among the competing uses and users who desire it . The value in use 
of any unit of water is essentially measured ty the Maximum amoun 
of resources ise rosei which the: consumer will be willing to pay 
for that unit. Marginal vy: use is the value in use of the last 


onsumer marginal value in use will 
ordinarily decline as the Seuidice of water consumed in any period 
increases. fhe orinciple then, is that the resource : 
allocated so that all consumers or users derive equal value in use 
from the marginal unit aged. One cossible institutional 


device for allocating water supplies of a community would be to 
establish say a municipal water supply enterprise which would sell 
water, the consumers being free to take any amount desired at the 
price set. The price should be equal for all and at auch a level 
that the consumers or customers in the aggregate use up all the 
supply. Since the customer is permitted to purchase any desired 
amount he will continue to buy additional units so long as the 
marginal value in use to him exceeds the price he must pay, mar- 
ginal vaiue in use being defined in terms of the price he is will- 
ing to pay for an additional unit. Evidentally he will stop pur- 
chasing where marginal value in use equals the price-and sc, if 
the price is equal to all customers marginal value in use will be 
equal to all. Then no mutually advantageous trading will be possible. 
So that we have achieved an efficient allocation of the water re<- 
source, 


The Principle of Marginal Cost Pricing. 


We may state that on, efficiency grounds, additional units 
should be made available so long as any members of the community 
are willing to pay the additional or marginal costs incurred in 
providing them. To make the criterion equimarginal value in use, 
however, the price should be made equal to all customers to the 
combined rule is to make the price equal to the marginal cost and 
equal for all customers. 


One..important practical consideration is that because of 
differing locations, use patents, types of service, etc., the 
marginal costs of serving different customers will vary. The 
correct solution is to arrange matters so that for each ciiss 
of customers (where the classes are so grouped that all customers 
within any single class can be served under identical cost con- 
ditions) the prices should be the same and equal to marginal costs. 
Between two (or more) classes, however, prices should differ, and 
the difference should be precisely the difference in marginal costs 
involved in serving the two. 


In short, where water is sold to customers, therefore the 
principles indicate that customers served under identical cost 
conditions should be supplied and priced in such a way that the 
price for each class of service should be equal to the marginal 
cost of serving that class. Where marginal costs differ, prices 
should differ similarly. 


Allocation with Complimentary Uses. 


In considering the sale of water to say a pair of industrial 
combinations the principle is to equate marginal costs to the sum 
of the marginal values in use of the two allied users. 


Existing Pricing Practices in Water Supply. 


Our analysis of the principles of efficient allocation among 
competitive users led to the conclusion that prices should be 
equal for all customers served under equivalant cost conditions 
and that the price should be set at the marginal cost or the cost 
of delivering the last unit. Alternatively, we may say that the 
amount supplied should be such that the marginal cost equals the 
amount the customer is willing to pay for the marginal unit. 


Examination of the allocation arrangements of local systems 
for domestic, commercial, and industrial water supply (primarily 
municipally owner) reveal that the great majority allocate water 
by charging a price for its use. The leading exceptions are in 
unmetered municipalities where since water bills are not a function 
of consumption, water deliveries may be considered free to the 
consumer. While a certain amount is ordinarily charged as a water 
bill in such cities this is a fixed sum (or flat rate) and does not 
operate as a cost does in leading consumers to balance the value 
of use against the cost of use. It may be said that in the United 
States a condition: of Universal metering has been approached. As 
of 1954, metering covered from 90 to 95% of all services. (Reference: 
Modern Water Rates, published by the American City Magazine (New 
York, 1955) pp 1-2.) 


An unmetered consumer will proceed to use water until its 
marginal value in use to him is nil to correspond to its zero price 
to him. This is, of course, wasteful because a water system 
cannot provide the commodity costlessly and hence society will lose 
(saving distributional considerations aside). 


A situation in which different prices are charged to different 
users or to the same user for varying quantities of the same commodity 
is called on of the ‘price discrimination’. While discrimination 
may under certain conditions (e.g. to recover total costs of a 
utility enterprise) be justified it has the defect of preventing 
the marginal values in use from being made equal between the favored 
and the penalized user or users. The only exception to the statement 
is where discrimination is applied within the purchasers of a single 


Unfortunately, there de not seem to be any nationally com- 
piled data on the methods used by irrigation enterprises to charge 
for water supplied. A tabulation by the Irrigation District ‘s 
Association of California indicated considerable variation in 
eractice:* some districts made no charge except by assessment of 
property? others charge a flat rate, either 


(1) A fixed amount per acre, or 


(2) Depending upon the crop, a variable amount per acre 
still others have mixtures of pricing methods and cther 
eharge per unit of water either flat rate or declining 
biock. . 


Where no charge or oniy a fiat rate charge is made for water 
the marginal price for water to the user would be zero if in fact 
the uger can take unlimited quantities as a domestic consumer nor- 
mally can (subject only to the limited size of hia connection). 
further, it seems to be fairly common practice in irrigation districts 
that the water is more or less rationed to the user; any price 
serves as a fiscal measure to cover the operating and maintenance 
costs of districts and not @ market price in the ordinary sense. 
*See Appendix A 


(4) The important Palo Verde irrigation district on the 
Colorado River in California, which has no acre foot 
charge for water, rations use by the device of denying 
the farmer the privilege of pumping excess water into 
district drains. His use of water is, therefore, Limit~ 
ed by the natural drainage of the soil. 


Potentialities of Major Water Reallocations 


It appears that even less attention has been devoted to the 
optional allocation of water between systems serving municipal or 
agricultural consumers than has been given to allocation of supply 
among the customers of a given system. It is true that transfers 
of use within a given distribution network will almmst always 
cheaper than that between such systems. It seems that by and large 
water planners will go to considerable lengths to develop presently 
unutiliged supplies rather than to consider shifts of use between 
aiready developed sources. 


So far as pure theory gees, there is no special difficuity 
that transfers between systems as opposed to within systems 


(the ideal system so far as efficiency is concerned is to make the 
marginal values in use everywhere equal) or, when we take transfer 
costs into consideration, transfers should take place se long as 
the disparity in marginal values in use exceed the transfer costs. 
If perfect markets for water existed, this result would be brought 
about automatically since the higher valued users could buy out 
the lower vahued users at some mutually advantageous price. 


fhe Major Consideration in Treating efficient allocation of 
water resources in undoubtedly the imperfection of property rights 
in water-most conpicuously the Limited transferability of water 
rights. 


Prima faire evidence that room for improvement exists is 
provided when the cost incurred by distribution systems in 
prowring water differ by more than can reasonable be ascribed to 
the cost of importing water between the areas in comparison. Our 
permanent disparites are only a suggested indication, however. 
Pricing of water, in particular is irrational to such a wide spread 
degree that mere differences of price cannot automatically be taken 
to indicate differences of marginal value in use. In some systems, 
for example, water may have the price of zero and yet be rationed 
among users, so that the marginal value in use will, for at least 
some users, (those who desire to take more than their assigned ration), 
be greater than zero. We cannot then assume that a mutually satis- 
factory exchange can be made between such a system and a system 
charging its customers a positive price for water. 


Two objections -- one is fallacious, but the second ig net - = 
are commonly made to the exchange of water supply systems. To 
take erroneous argument first; it is frequently stated that the 
price paid for water is not indication of its true value in use 
(even assuming no rationing) because the water makes the production 
of additional wealth possible. Thus an Imperial Valley farmer my 
pay his irrigation district eight dollars (two dollars per acre foot 
for four acre feet of water) but the value per acre of crops 
produced might be in the neighborhood ef $175. 


This objection is fallacious in two respects. The less im-~ 
portant error is failing to take inte account the other factors of 
production. Thus the production of crops valued at $175 in the 
Imperial Valley requires not only an import of water but of labor, 
machinery, services, etc. If the water were taken away, these other 


imports could be made available to assist in production elsewhere. 
Even allowing for this factor, the net productivity of water per 
acre might, on the average, still be considerable above eight 
dollars -- let us say it would be $50 after subtracting the cost | 
of other cooperating imports. The second and more important point 
is that this $50 is the average productivity of water and npt the 
marginal productivity--ie. the productivity of the last unit. If 
the water is not rationed we can then assume that this process has 
been carried to its limit so that the price per unit of water 
measures its marginal productivity however great the average pro- 
ductivity may be. 


Now it is true that, if it were proposed to deprive an area 
entirely of water it would be the average productivity of water 
which would be lost and which should, therefore be taken into 
account in the comparison. 


What would be more reasonable, however, would be a purchase of 
a fraction of the water supply--let us say 1/8, so with a loss of 
water available for application for crops the farmer will modify 
h4s cropping practices. 


Increasing urban demands can probably be more economically 
served by the purchase of fractional shares of supplies in a number 
of agricultural areas than by the purchase in their entirity of 
water allocations in just a few locations. 


The fact that water has a higher marginal value in use else- 
where means that other customers value more highly what the 
increment of water in question can produce in industrial uses (or 
what is worth to them in direct consumption for household purposes) 
than they value the additional food produced. If, nevertheless, 
the demand for food grows irrigation will be able to outbid the 
other users and recapture the water when the need arises. [In 
neither case is any particular intervention in favor of irrigation 
necessary or desirable. Irrigation preference proponents will 
often cite not only ‘needs' for water but the value of crops pro- 
duced, the provision in employment in crop using industries or in 
communities serving farmers, the taxes paid by farmers, and the 
incidental benefits of irrigation projects in the way of power, 
naviagtion, and flood control. All these considerations, whatever 
their true weight might be, are fallacious as justification for 
special preference to irrigation. A corresponding list could be 


made up for the use of water in any sector. The assertion that 
the value in uge for the increment in water in question is the 
velevant criterion. 


The second and more correct objection to transfering water 
rights between areas is based on the fact that such a transfer may 
adversely affect third parties. The effects of transactions upon 
third parties is one aspect of what is known as ‘spillever' problem 
Although the spillower problem is not entirely separable from water 
pricing policy considerations (e.g. spillovers pecuniary) because 
of time limitations we will not deal further with this aspect in this 
preliminary discussion. 

{Notes In this discussion the principles of the economic theory of 
choice -- the principle of equimarginal value-in-use and the rule 

of marginal cost pricing have been outlined on the basis of common- 
sense considerations for application to the problem of best utiliza~ 
tion of existing water supply. Applying these principles, it was 
pointed cut that deficiencies in existing practices relating to 
tenure of property rights in water, and to pricing of water by public 
enterprises and to exchanges of supplies between major water systems 
do exist. 


For any given quantity the marginal value in use was shown to 
be essentially equal to the price at which the consumer would 
voluntarily purchase the quantity in question or i.e. the schedule 
of marginal value in use is essentially equal te the ‘demand curve' 
of economic theory, which relates quantities demanded to price. 


Unfortunately, the problem of inter-personal comparisons-- 
the choice between A‘s Satisfactions over B's cannot be entirely 
avoided. Our argument indicates that, if A's marginal values in 
use is $10 when B's is $4 another unit of supply should go to A. 
But how can we justify preferring A's $10 to B's $4? The explana- 
tion is that we could in principle force A to discourage $4 of 
his $10 to B leaving the Latter no worse off than if he received 
the unit of commodity, while A is still the squivalant of $6 to the 
good. It is true that such compensation is not always paid. Some- 
times there are practical difficulties preventing it. 


Whether an enterprise is private and uneegqulated, private 
and regulated, or public, the condition that marginal cost should 
be set equal to cost ig the desireful solution from the point of 
view of economic efficiency consideration if the total conditéons 


for an optimum are also met. Where free competition in the economic 
sense exists, market processes tend automatically to bring about 
the optimum. 


Note 2: The common pool problem occurs when a number of over- 
lying property owners are engaged in competitive pumping of water 
~rom a common underlying aquifer. Three solutions~-that is, 
methods for assuring that the decisions made will meet the criteria 
of allocative efficiency have been proposed for common pool pro- 
blems. They are: 


1. Centralized decision making, 
2. Assignment of pro rata production rights or quotas and, 
3. Imposition of ‘taxes’. 


Theithird or ‘use' tax solution to the common pool problem 
is in some ways logically the neatest an is related to water pricing. 
Each pumper, in deciding to withdraw, compares the marginal cost of 
pumping with the marginal value in use to him of the water. This 
will usually be the value of the marginal product. However, his 
withdrawals will tend tc lower the water levels for everyone using 
the common pool-~-a consideration which he will ignore or at least 
not fully consider. The use tax sclution would require a payment 
that would be added to the cost of pumping so that ideally, the 
individual would consider the marginal social cost in his decision 
of bow much to pump rather than merely the marginal private cost. 
fhe payment, of course, would represent the loss of productivity on 
lands owned by others. 


The optimum tax would vary with changing price. The difficulty 
is in achieving rationality all the time. The latter reveals itself 
in the use tax solution in the problem of how to determine the 
marginal social cost, since the increased cost of pumping in the 
future imposed on others is the major element in the diversions 
between social cost and private cost. 


Among the various possibilities, the solution to the common 
pool problem that is found most attractive is the principal of 
establishing quota rights. The strongest arguments in favor are 
the simplicity and the comprehensibility of the solution and the 
fact that the quotas come closest to remedying the local essence 
of the common pool difficulty--the nonespecificity of property rights. 


Defects in Market Allocatztons--Political Allocation 


A brief mention is now made of some more or less philosophical 
questions related to defects in market solutions and calls for or 
justifies government intervention to correct them and the political 
decision precess is a method of permorming the economic function 
allocating a commodity like water. 


It is clear that socieyt, or rather the individuals compris- 
ing society, value other things besides commodities, (goods and 
services). ‘Liberty, equality, fraternity' comprise one such set 
of valued ideals not reducible in any way to economic measures. 


Also it seems plausible to assert that there are higher and 
lower tastes and economic values fail to indicate this distinction. 


The law and analygous, social pressures tend to correct market 
forces on the matter of ‘higher, lower' tastes. If government 
intervention is consistently viewed as expressing deliberate social 
pressures there is relatively little we can say of existing policies 
and procedures. We could not then object to the subsidies given to 
irrigation, since what is presumable involved is a correction of 
the market process which must be failing to take into account certain 
extra market values attached to irrigation. We cannot here regard 
the political process as automatically insuring socially optimum 
results. On the other hand, we cannot regard the political process 
as automatically insuring socially optimum results. On the other 
hand, we cannot regard the political process as utterly devoid of 
rationality either. The implication is that the political process 
is one which can respond to rational analysis. Certain policies 
are mistaken, that is, that they incorrectly represent what we believe 
the correct social preferences are. The subsidy to irrigation, 
for example, will be regarded in this light, because it ultimately: 
can be justified only on the basis of particular interest. We should 
try as consistantly as possible to separate judgements of social 
preferences from analysis. 


Ordinarily, we think of political processes in a democracy 
being fundamentally representative in nature-decisions are 
‘made by the people through their agents'. However, individuals 
acting in the capacity of representatives cannot in the nature of 
the case be expected to be merely disinterested agents of the 
voters. 


In the beginning of Section 2, water rights were examined in 


a very limited context. The question emphasized was whether existing 


systems of rights equate marginal values in use for all consumers 
served under identical cost conditions. Equalization of marginal 
values in use can be achieved most simply by nondiscriminatory sale 
of water (charging a common price to all, except for taking into 
account any differences in serving the various categories of demand). 
A previous examination also indicated that marginal cost pricing was 
the appropriate principle for determining the general level of rights 
as well as the procedure indicated by economic theory for differemen- 
tiation of rights where costs differences of service do exist. We 
will now look into municipal water pricing in more detail evaluating 
existing and recommended practices of the industry in the light of 
the principles developed earlier. 


Municipal Water Pricing 


The optimum allocation of municipal water supplies is of con- 
siderable economic importance. Actually, municipal water systems 
provide only about 7% of current gross supplies, defined in terms of 
withdrawal. But municipal water is generally the most highly valuable 
from the cost and the demands points of view. Crowded areas present 
the most intense demand for water, and in serving this demand re- 
latively heavy costs are incurred in transporting, purifying and dis- 
tributing water supplies possible gathered at great distances from 
points of consumption. 


While it is an overstatement to hold, as many do, that water 
resources are in some specia& or unique sense the basis 6or civil- 
igation, it is probably the case that almost nowhere else in the total 
value in exchange of the resource so low relative to the aggregate 
in use. This argument does not imply that the low market water 
price for water is in some sense incorrect but rather that the im- 
portance of water allocation decisions may be far greater than is 
suggested by this relatively small market involved. 


A committee of the American Water Works association has compiled 
a report on water rates which was reprinted as the water rates manual. 
(Amercian Water Works Association, Water Rates Manual, New York, 1957). 


This report represents the current best thinking of the industry 
on the matter of water rights and, in fact, although the report may 
be criticized from the standpoint of economic analysis it is on a 
whole a useful document. 


The central idea or principle underlying the report is that 
prices should be set so as to cover the cost distributed to each 


class of user. In the words of the report: ‘an attempt is made to 
present definite rules for the formulation of rates which will dis- 
tribute normal expense among all customers, as nearly as possible 

in proportion to the cost of supplying the commodity.' From the 
theoretical point of view this principle is defective on several 
counts. Pirst, it certainly implies prices based on average cost 
rather than on marginal cost. Second, where several classes of eust- 
omers exist, certain joint expenses will typically be incurred on be- 
half of all which cannot be properly assigned to any class separately, 
but the principle embodied in the report evidentally would require 
division of such costs among the separate customer classes. Third, 
the report assigns historical or ‘sunk costs‘ which are not relevant 
for current decisions. 


Average cost pricing is inefficient; it is marginal cost pricing 
which leads to the best use of resources. No special problem arises 
where the marginal cost price is higher than average cost at the out- 
put determined by that price. Where the marginal cost price is lower 
than the average cost price, however, a loss will be incurred at the 
optimul price. Various solutions are available in theory for coping 
with the problem thus created without sacrificing economic efficiency, 
but each of these phases more or less serious objections in practice. 
Nevertheless the goal of marginal cost pricing even in this difficult 
case can be approximately achieved by five possible methods which will 
now be outlined in brief. 


1. The most obvious way of covering the loss is through a 
government contribution (subsidy). A somewhat analogous 
distribution takes place, in effect, when costs are 
allocated to nonreimbursable (e.g. flood control) in a multi- 
purpose water project. Government contributions are in 
fact by no means uncommon in public water supply enter- 
prises. The Metropolitan Water District of Southern Calif- 
ornia has typically run an enormous loss on water sales, 
the balance being levied as a property tax on the member 
communities. The typical low owerall level of water rates 
in publically owned systems, can in fact only be maintained 
with a government contribution--direct or hidden. 


2. Attempts to capture as revenue part of what would otherwise 
be ‘consumer surplus'. A theoretical possiblility is to 
operate at the optimul output but to announce that the enter- 
prise will be abandoned unless sufficient voluntary contri- 
butions from consumers are received to cover the total cost 
incurred. 


3. Another solution would have the utility discriminate by 


setting up a descending scale of prices as a function of 
quantity taken, but subject to the guiding rule that each 
customer must end up paying the same marginal price (i.e. 
price for the last unit consumed) and that this marginal 
price equal marginal cost. The practical difficulty, of 
course, consists in the probably unacceptability of the trial 
and error process. , 


4. A fourth possible solution is the two part tariff: each 
customer could be charged a single price per nnit of 
output purchased that in addition, he could be required 
to pay a lump sum amount for the privilege of being per- 
mitted to buy at all. This solution does have an imper- 
fection in terms of efficiency. Some customers that might 
otherwise have taken out or just a few units of product may 
now decide to dispense with it entirely, even though they 
are willing to pay for the output more than the marginal» 

cost of producing it. 


5. Ordinary price discrimination not satisfying our con- 
ditions in 3, above. Such discrimination consists in 
classifying customers so as to separate the market into two 
or more sectors, with prices varying from submarket to 
submarket. This is neither marginal cost nor average cost 
pricing, but it is a way of coping with the problem of 
deficits at a single price. 


Reference is indicated for method 3 discrimination with equal 
marginal prices for all. Method 4, a two part tariff, involving a 
common price fer units purchased plus possible differentiated lump 
sum charges is as second choice. 


The Problem of Joint Costs 


Where as in the problem of water utilities, different classes 
of service exist for which some cost are separable while some are 
common or joint the average cost concept runs into additional diff- 
iculty. The relevant classes of service involving cost differentials 
might be defined by geographic locations, by quantity demanded, by 


s 


time patent of demand, and, on occasion, by other features 
(distinctions between gravity and pumped service, firm and 
intermittant service, and qualities of water delivered are 
among the possibilities here). In each of these cases some 
costs will be clearly separable in the sense that they are 
incurred solely for the benefit of a single user or a singly 
defined class of users. Such costs may be fixed or variable 
as a function of output. Other costs might represent invest- 
ment or current outlays on behalf of facilities that serve 
several users or several classes of users in common. 


The total of the joint or common costs would have to be 
‘allocated' among those classes of use and then added to the 
respective separable costs. This leads to a difficulty often 
expressed by some phrase like ‘the allocation of joint costs 
is arbitary'. This may be somewhat misleading because, for 
any economic decision there is a unique incremental cost 
‘allocation’ which is the relevant one. 


In any problem the question to ask is: what costs are 
incremental to this possible cost or decision as compared with 
the alternatives? 


The crucial point, however, is that these allocations of 
total cost are of relevance only for certain investment de- 
cision problems and not for the pricing problem. For pricing 
decisions all that is relevant from an economic viewpoint is 
the marginal cost, and in principle there will be no difficulty 
in finding the increase in the total of the common costs due 
to a unit increase in output of one product or for one cate- 
gory of use. To this increment and common cost must be add- _ 
ed, of course, the increment in the appropriate separable cost’ 
for the product or use involved, the sum being the correct 
marginal cost. © 


Costs as a function of scale of output and the associated 
long run and short run marginal problems will not be discussed 
except that for a demand pattern guaranteed by a long term 
contract, the price can essentially be set at the relatively 
stable long run marginal cost of service rather than at the 
fluctuating short run marginal cost. 


Classification of Costs: customer capacity and commodity 


It has become common to classify the cost of utility in 
the (capacity or demand) customer, and commodity costs. These 
are usually defined as the costs that are proportional respect- 
ively to the size of plan, the number of separate services, 


and the volume of the commodity delivered. ('Hopkinson" 


Classification). ‘ 


While total costs cannot be divided among the dimensions, 
the marginal costs for each is determinable: the cost of add- 
ing another customer, with capacity and deliveries constant, 
the cost of adding a unit of capacity with customers and 
deliveries constant, and the cost of increasing delivery by 
one unit with customers and capacity constant. These costs 
are measurable and relevant for pricing. 


As has already been mentioned, the Water Rights Committee 
of the American Water Works Association following conventional 
practice in public utility pricing, attempted to establish 
correct rights on the principle of recovering assigned to 
different classes of users. Their analysis led to the recommen- 
dation in favor of what already is common practice in the in- 
dustry, a multiple part tariff consisting of a fixed charge 
plus a schedule of declining block prices for actual deliveries. 


Following the Hopkinson Classification, appropriate parts 
of the annual costs, including both fixed and operating costs, 
were assigned by the committee to special uses (see below), 
to customers, and to meters and to services. The remaining 
fixed costs were intitally assigned to the capapcity ‘com- 
ponent! and the remaining or running costs to the 'commodity' 
component of cost. However, the nature of water enterprise 
technology is such that the fixed costs are relatively large 
(from 1/2 to, perhaps, 2/3 of all costs), requiring under 
this allocation of cost principle a very high capacity or de- 
mand charge independent of the actual quantity of the commodity 
consumed. The Committee was sufficiently disturbed by this as- 
to be led to quote, with approval, a suggestion that ‘theory 
should not be carried to extremes' and that consumption (commodity) 
charges should, in all cases, carry the major part of the entire 
service’. An allocation of 50% of capital cost to capacity 
and 50% to the commidity was recommended, this division was 
justified in the report by the observation that the average 
day water delivery is commonly about half that of the max- 
imum day. It seemed to Hirshleifer that the custom of the 
industry has dictated a certain proportion of a fixed service 
charge and the amount paid for water as a function of delivery, 
and the committee was forced to bend a defective theory to 
accord with this usage. 


Commodity and Capacity charges 


With respect to customers, the additional expense as in-~ 


curred in connecting another customer to the system is the 
marginal cost we should be assessed as a once and for all 
payment, to the customer. Other customer costs are of a 
continuing nature (e.g. cost of reading meters), and all 
customers should periodically pay the current marginal 
cost of this service. 


The area of most serious practical importante in the 
committee report relates to the commodity charges. The com- 
mittee recommends the principle of declining block rates. 

These are used to recover the total costs remaining after assign- 
ment of appropriate parts of the annual cost (including both 
capital costs and operation and maintenance costs) to special 
uses, to customers, and to meters and services and allocation 
of 50% of the remaining capital costs to the fixed service 
(demand charge). The remaining costs are devided into two 
categories: production and distribution (there are both 

fixed capital costs and operation and maintenance costs in 
these catagories). The production costs alone have been divid- 
ed by the annual output to get the wholesale rate while the 
distribution costs are allocated primarily to domestic users 
and secondly to intermediate users. Note the implicit and 
‘untrue’ assumption that the output is independent of the 

rate charged. The typical rate structure derived in this 

way is 4.3 cents per 1,000 gallons for wholesale consumers 

and 5.8 for intermediate and 8.2 for domestic. 


This analysis would, if it could be assumed that the 
figures above showed the marginal costs to the various classes 
of users, justify the different rates arrived at for the 
different classes of users. For some unexplained reason, 
however, a single rate schedule is then applied in the report ~ 
to all customers on a block basis: the first 750,000 gallons 
even to wholesale users are charged at the domestic rate, the 
next 675,000 at the intermediate and all other 750,000 gallons 
at the wholesale rate. Note this three step division is con- 
servative. 


The rates derived above can be justified only if they 
show the marginal costs to the various classes of users. On 
the principle that has been outlined a single rate correspond- 
ing to the marginal costs should be applied to each class. 
Obviously, if a wholesale user gets a lower rate because no 
distribution system expenses are incurred on the margin for 
each service, he should not have to pay even for his first 


75,000 gallons a domestic rate based on the existance of 
such expenses. Conversely, an intermediate user who must 
be served through a distribution system should not get 
the benefit of the wholesale rate just because he happens 
to consume an unusually large quantity. 


The conclusion is inescapable that the standard rate 
systems now recommended by the American Water Works Assoc-— 
iation are not only defective in theory but inconsistent 
in application. 


Capacity Charges and Peak Load Pricing 


The question of capacity charges raises some subtle 
questions. One might be tempted to contend on the basis 
of the theoretical discussion earlier that there is no 
need to charge for capacity or ability to serve as opposed 
to actual deliveries. More capacity is built when rising 
demand for the commodity drives the marginal cost price 
sufficiently higher as to make an increased supply econom- 
ically desirable. ~. 


This view is theoretically correct in the case of 
water or utility service, generally. The capacity charges 
would not be required in an ideally operating price system, 
however, there is a sensible argument for a two part tariff 
with a fixed capacity charge. This justification is based 
on the marginal cost of increased system capacity to make 
random flunctuations of demand. 


One of the conditions of utility service is that the. 
company stands ready to deliver at any time. To meet this 
requirement with a given level of statistical confidence, 
the company must provide some excess capacity over the 
actual average demand it can anticipate (in the nature of 
an option on the water company). From the company's point 
of view the long run cost of these options is the reserve. 
capacity it holds in readiness to serve. 


Different classes of users may consistently place 
differing maximum actual demands on the system. This is 
the so called diversity factor is measured by the ratio 
of the sum of the highest individual experienced demands 
to the group highest experienced demand. The fraction of 
reserve Capacity against certain potential demands than 
against others, adjusting the demand charges accordingly. 


Another predictable element in the maximum demand is 
the systematic patent of daily and seasonal variation. 
The principle for determining the demand charge remains 
the same: for each customer or class of customer the 
marginal cost of the fraction of capacity unit that the 
company holds in readiness for his demand is to be charged. 


In public utility pricing this principle corresponds 
generally to what is known as the peak responsibility 
method of capacity cost allocation, except that it is the 
marginal cost of capacity which is relevent rather than 
the convential allocated cost. 


With regard to a structure of the demand charge in 
water supply these frequently lie heavily on domestic 
users, i.e. the system must hold in readiness more capacity 
for a residential area than for an industrial area with 
the same aggregate consumption. 


A third and most important non-random element in- 
fluencing water demand is price. The elasticity of demand 
for water is around -0.4 (a 1% increase in water price 
will bring about a 0.4% decrease in quantity taken). This 
consideration permits an alternative approach to the pro- 
blem of on peak and off peak demands. The capacity charge 
method regards the consumer as purchasing an option being) 
related to the peak load imposed on the system. The other 
approach called peak load pricing is to regard on peak 
and off peak service as really two different commodities. 
This necessitates, of course, a commodity price varying 
by time of day and season. 


Actually, a capacity charge based on the peak respon- 
sibility method differs conceptually only a little from 
peak load pricing. The peak responsibility method does 
have two difficulties, however. First it is generally 
incorrect to load all the weight of the marginal cost of 
capacity upon the peak; some of the marginal cost of capa- 
city is ascribable to the demands of the non-peak periods. 
More fundamentally, basing the capacity charge on the marginal 
capacity cost is logically equivalent to long run marginal 
cost pricing, when it is short cost pricing which is rele- 
vent. With a given capacity in existance, the long run 
marginal cost is a constant: it is the short run marginal 
cost of service which varies on peak and off peak. In 
water supply, the major cost of an increment in peak 


service is probably the reduction in quality of service 


imposed on others through loss of pressure. In either of 
the circumstances a higher on peak price if required to 
deter on peak use to the point where marginal cost equals 
the marginal value of the service. 


: Another way to meet the problem of peak loads is to 
charge for special uses such as lawn sprinkling and air 
conditioning. One defect of this approach is that all 
special users are assessed the special charge, whether in 
fact they contribute to the peak or not. In other words, 
consumers are not required to meet a price actually deter- 
ing them from on peak consumption. 


With the exception of fire protection there would 
be no need to distinguish among users at all if higher 
rates could be used for the more scarce and expensive on 
peak commodity than for the plentiful and cheap off peak 
commodity. 


Practical considerations in water supply peaking 
problems, reveal that brief peaks like those used in lawn 
sprinkling can ordinarily be handled by local storage, 
although, a degradation in quality of service (loss of 
pressure) usually occurs as well. The seasonal summer 
long peak will ordinarily require either very large 
reservoir storage or an inclement to storage capacity. 


For water supply the ideal solution, involving a 
sophisticated system of peak load pricing, is impractical 
because of the high cost of special metering. A seasonal 
premium price for water (in the summer, ordinarilly) would 
not require any special metering, however. In the absence 
of peak load pricing, or to supplement a limited intro- 
duction of it, Hirshleifer favors capacity or demand charges 
based on the contributions that the different classes of 
service concerned make to the system peak. 


Certain special uses, and in particular the need to 
provide a large excess of capacity for the purpose of 
fire protection service is one area where demand or 
capacity charge can be justified with little or no qualif- 
ication. A National board of Fire Underwriters Committee 
reports favors a charge on the basis of the incremental 
capacity required by these standards over the capacity or 
normal uses (or, alternatively, the charge is to be based 


On extra storage in lieu of capacity), plus the clearly 


separable cost ascribable to fire protection. (Perhaps 
what was assumed here is that the sufficient excess capa- 
city is already available in the reservoir, certainly, 

in building a reservoir there would be extra costs in 
scaling it up to meet fire protection rate requirements). 
This is the correct cost, if interpreted as the current 
cost of providing and maintaining the capacity of operation, 
rather than the sunk historical cost. 


In discussing the incidents of the fire charges, the 
AWA report correctly suggests that these should be re- 
lated to the applicable insurance rates of the different 
properties. The report does not criticize strongly 
enough the pernicious practice of collecting the fire 
charges by increasing either the commodity rates or the 
demand charges. Actually the public fire charges should 
most sensibly be collected from the fire budget of the 
municipality. 


The question of under pricing is most fundamentally 
reviewed as connected with phenomenon of over building of 
water supplies. A brief mention will now be made on this 
phenomonon. The AWA study indicated a gross return on 
capital, including depreciation, of only $4.90 per capita. 
for public enterprises and $3.94 per capita for private 
enterprises. This figure is astonishingly low (roughly 
a 2% or 2.5% capital return gross of depreciation. The 
essential explanation for this phenomenon appears to be 
that despite our recent price inflation, public rates are 
based on the idea of recovery of cost expanded, which 
amounts to valuing the capital at historical or original 
costs, but on the average, represent a compromise between 
original and replacement values probably weighted more 
heavily toward the former. Private water utilities have 
found it extremely difficult to deliver the capital re- 
quired for expansion. The answer seems clear that water 
rates are too low to cover replacement costs, because 
of failure to allow for price inflation in general as 
well as for what seems to be a relative price increase 

in construction costs as compared with price averages. 
As between publicaly and privately owner systems the 
former have the advantage of being able to finance exclusively 
by debt, whereas a private system cannot ordinarily secure 
capital except by a balance of debt and eqiaity. Not only 
is the interest charged on debt characteristically lower 
than the earnings required to make equity acceptable to 
investors, especially as local governments can issue debt 


whose interest is exempt from federal income tax, but even 
more importantly returns to equity are taxed at the heavy 
52% corporate income tax rate. Furthermore, the publicaly 


owned systems generally escape property and other minor 
taxes. 


Therefore, water rates especially those of publicly 
owned systems are characteristically too low to recover 
a carefully calculated cost. If the argument above is 
sound that marginal cost for the expanding water supply 
industry probably exceeds average costs, by and large, 
we may conclude a fortioni that current rates are far too 
low, primarily as a result of rate calculations based on 
the recovery of total historical costs without allowance 
for inflation or for the special low interest advantages 
which apply to the publicly owned enterprises. 


One other point of great importance is the crucial 
role of the peak load demands discussed earlier in the 
underpricing old overbuilding picture. New water facilit- 
ies are constructed to serve a peak demand only, thus 
being condemned to idleness of peak. It will usually be 
highly desirable policy to attempt to cut into the peak 
by a premium price (or a peak responsibility capacity 
charge) thus postponing new construction until (ideally) 
an increment to supply is justified by the level of the 


average demand rather than that required for localized 
peaks. 


Secondly, the significance of the declining block or 
proportion promotional rate structure are possible in- 
efficient as already mentioned and discriminating in favor 
or large users (the marginal value in use of large users 
may be less than that of small users). 


Conclusion with regard to Municipal Pricing 


In conclusion, it will be stated again that the margin- 
al cost principle should be applied. The on peak demand 
should generally be paying a higher price than the off peak 
demand. The procedure in municipal water rates of 
attempting to recover the cost of extra capacity by a 
fixed demand charge on users is an inferior expedient, 
from the point of view of charging differential prices. 

This expedient, will however be justified if the extra 
cost of pricing and of special metering exceeds the saving 


in more rational utilization of water supplies. Fire pro- 
tection is a use clearly falling into this catagory, and 
more generally it will be impractical to vary prices by 
the oour or vven by the day. Thus the cost of special 
metering is such that very elaborate schemes of differential 
peak and slack prices are not justified. The introduction 
of a peak season price (in the summer normally) seems 
clearly indicated as an alternative to expansive new con- 
struction when it is only the peak season load that press 
on the capacity. Thus as a practical matter, it is pro- 
bably most urgent to introduce seasonal peak load pricing 
as this will not involve special metering problems. There 
are great possibilities offered by peak load pricing as 

an alternative to expensive new construction. In addition, 
the prices people are willing to pay on peak provide a way 
of valuing the additional water that will be supplied by 
such new construction. 


In the past water has been so cheap that no very great 
rationality in its use has been called for. For the 
future, hawever; it appears that water supply will increase 
in cost relative to goods in general. Accordingly, we 
may expect a higher degree of rationality to be required 
in the future. Communities are faced with a choice be- 
tween an expensive increment in supply or a more rational 
use of present supplies. The water industry is not yet 
so aware of similar possibilities available in pricing 
according to marginal cost, in charging higher on peak 
prices in place of a flat demand charge and in eliminat- 
ing discriminatory favoritism which provides some classes 
of users with water at a lower marginal price than others. 


@ter Pricing Practice in California 


Ag stated at the becinaing of this report, an “all embracing” discussion 
of water pricing is well beyond the sogsible scope aaa intention of this rather 
brief repert. Hewever, it is important and instructive fer seme of the pricing 
methoda that are evailable and/or presently beine used by water ageneies to be 
outlined in general terms, before the more asecific data, obtained on current 
rate schedules of seme selected agencies is presented. Im this way an im- 

. proved understanding of the specific examples to be cited will be possible, 


The following discussion es % relates to a discussion of the various 
pricing metheds used by water agencies ie California is based lergely on and 
consists of direct extracts from “Economics ef Public Water Pricing: The Calif- 


ernia Case” by Michael F, Brewer, Giannini Foundation Research Ranert 
No. 244, May, 1861. 
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“S@VOPail Guile different Ppubiics Ofen periicipete in water dewelopment. 
Federal agencies, tederalions Gf diswicis, counties and local water districts , 
all may be inwelved in the impoundment ef water, ite transportation and dis<- 
tribution to evyeatuel consumers. Water rates and/or water commitiments are 
transierred through this chein of organisations, Five pricing metheads are now 
anaiyezed which may be used in the transfer of water from @ regional distribu- 
tion system te jecal groups. These letter, in turn, provide the necessary 
physieal feciiities and the administrative organization fer subsequent distri~ 
bution te individual users, ‘“Reglonsl agencies’ thus may be regarded as 8 
water wholesele body and ‘lecal’ groups aa retailing entities . 


Proposais of the State of California te construct finance and administer 
@ state-wide weter development plan ere used for lilustrative purfeses, 


these Srovetals envisage the contracted deliwary of water he 
State's aqueduct eratem to local nizations of which the Caliiomia f ige 
rigation District may be considered te } taype. Enese ene 5 
in turn will serve the members contract water through their own < 
facilities . 


A state water pricing methed explicitly defin 
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exchange represents @ ‘wholesaie’ transéction, the con sditic 
established influence the financial gesitien ef lecal districts wi 
sare upon the ‘retedi’, pricing metheds they employ and thus 
utilization of the weter by eventual conaun An understand 
functions of price throughout this process of water transier is basic to the 
indentification ef relewent criteria whereby the adequacy of alternative 
methods may be SaeeRnsed, 


The ret section of this note ceseribes the structure of the Califernia 
water ‘market’ aed @nealyzes the role & price therein. Several cifferent oricing 
methods are evaluated in the second section. This functional evaluation is 
extended te embrace broader policy considerations in the third and final section. 
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points of delivery, The availability of weter from a particular source fer 
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Price and the Water Market: 


The meaning of ‘water price’, or more properly ‘water payments’, may 
be examined within this context. Payment transactions between local agencies 
and their members may vary in time and form. 


cacnctives: a may be specified on the é jue a 

or from & pragmatic eoaguaen te the Brocess itself. ” Public pricing policy is 
manifest through legal and administrative institutions which cam be appraised 
releventiy by 6m examination of the functions with aid of én appropriate 
eriteria, The plural functions of water payments imply separate criteria 

for each level at which the costs ormvenues inherent in payment procedures 
Sre incident. Three levels are suggested by the market: regional, iccal 

and the congumer. 


Payments at the regional levels 


The bASLS SCOnNomic purpose of & regional plan of water Stites expec ia 


to facilitate continuous enlargement of the real income of t the espective region, 
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ewer continues: 


“Payments of the iecal districts 


The abélsty of local districts te change the size and sempesition of 
member payment srowide them with 6 tenl for achieving weter aliecation 
ebjectives €9 weil as & source of rewenne. The composition ef member pay- 
ments has direct bearing on the district's financial position ag the certainty 
ef inceme streams frem different forme of payments varies . 
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(Additional oriteria relate te effects of pricing on districts seivency 
and te the security of the district's water rates), 


Payments and the weter consumer 
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Econemic analysis of pricing methods: 


A pricing methed is considered te be general formulation of price. 


The metheds discussed do net establish @ numerical price by them- 
selves: However, they do identify the mejor variables in @ price function 
and are suscepteablis te comperitive evaluation. 
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Each of the methods discussed is appraised by reference te the fune=- 
tional criteria developed in the preceding section as well as by more forme) 
eriteria of economic efficiency. 


1, Pestage pricing - This oricing method is characterized by an 
identical price fer a given price througnout the area. The principle exponent 
of postage stamp pricing for water is the U, S$. Bureau of Reclamation, Within 
a Reclamation eroject the same price is charged recipients (either districts 
or individuals) of water or agriculture proposed from any point of the distri- 
bution system, Similer practices have been considered for @ state weter 
pricing solicy. This pricing may be evaluated both from formal and functione) 
standpoints , 


: single price for é& sublic service raises the ; 
>be dotermined, eral reclamation pro] 
nerate sufficient water sale of the revenu 
that part of Glioceted project costs ter 
ecedures frequently entail @ write-off of 
imbursable aclad by fund transfer in multiple purcose proj @ vie 
interest free capitel, A fundamental thearetioal controversy betw 
st lor marginal costs) and everage coat pricing has al: 


cremental e 


in conditions, economic theory demonstrates, that marginal 
, Whether 


a 
i gaeult in an efficient allecetion of gocds se pric 
» san be mede for the price of water has bee 
‘ure, Certainly the instantaneous, compet 
8 scerinitas . But is 2 applicable te weter? 
diy competitive in the way required, nor are 


nite t ae 
sely divis 
ches 2 etre 


ja simultaneously marginal cost and average cost. 
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types of users, where @ differance in price is charged for the se 
eroduot even if treatment, distribution and service ceets ere eu bad | 
ail uses, @ difference in price still extets. A rate differential by iteelf 
implies that certain weter uses are being fewored at the expense of others 
and economic efficiency is net being attained, although polities) factions 
may be seatisiied, 


Diseriminatery water pricing is @ reault of early gowernment aid for 
the devalopment ef the western United States, Because charges for 
riculture] water heve traditionally been lower (@s & result of repaye 
obligation subsidies) than charges for municipal and industrial water, e 
broadly applied precedent for pricing weter by type of use (particularily 
irrigation weter) has been established, 


It 6 time that under this methed, total project costs may be repaid 
by users "ether then by national subsidy), but unless there is the delivery 
and distribution and service costs forthe cheaper use dusually agricultural 
although in some cages industrial) the ether users (usually domestic and 
industriel) end up subsidizing agricultwral entrepreneurs. 


3. Zonal Price Ditferentiation 


Propesals fer zonel differentiation of state water price for the California 
Weter Plan had been made under the general heading of the Delta Pool Concept. 
This concept differentiates between the production and the distribution phases 
of the regional weter plan, Kt entails the designation of averege ecre-Toct 
gherge for the water at the delta of the dacramente and San Joaquin Rivers 
which subsequently is traneported farther south by the California Aqueduct 
system, Zones ere te be established along the Southern course Gf this dis« 
tribution syetem within which @ single weter.price would prevail iar Gon- 
tracting entities, A onal acre-fect cast would consist of a charge based 
upon the cost of facilities required to deliver the water to each tone in ade 
dition to the designated delta charge, Aquedwet cests are te be allocated 
to each such sone on the basis of proportional use of facilities, The 
separable cest-remaining method, generally adopted by Federal Agencies 
for cost allccetion among different project functions, holds disting? ad- 
YaNtages , 
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the antire region et some polnt in future time when a substitution of expanded 
municipal and induetrlal water uses for former irrigation use is amtiaipated, 


4, Price Variations Over Tame Methed 


The initie] financing proposals for the Californie weter plan eavisaged 
the iesuance of 40 year general obligation bonds, The length of delivery 
oontracte & 73 years, A variable g¢ore-feot charge for contracted weter during 
this period has been propesed, The proposal reflects the desire te receive 
payment comméittments adequate te éseure project solvency prior te state 
eonstructien, of the one hand and uncertainty with respect te actual eone- 
etruction costs and immediate effective demand for state weter on the other. 


mt that @ variation @ oantract price is passed @ 
eere through the payment complex, contract water deaumes 
oat attributes for the eventual consumer ¢imilar to thoae of pumped ground 
WET Oe » 


From the standpoint of contracting districts, some querantee is needed 
to assure thet scivency can be maintained under @ flexible price santract, 
Prior to contracting for water from @ regional water ae evelopment 
Gistrict’s future water demand must be predicted. Districts antiolpe ing en 
expansion of current demend, as the result of either members . 
addtional suriece water for presently pumped ground weter, ‘oft 
of isvigated acreage within the district, will attempt to contra: 
eongistent with estimated future demand. 
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if the average ecre-foot payment of the district te the regional authority 
inereases to @ point st which the essecieted internel payment complex removes 
the inducement te expand internal ierigetion, the district would hawe avere 
contragted in terma ef effective member demand, Under such canditiens it 


hatever pogsiblie ef te excess water te n 
ad fer such weter generilly would tend to be 
é largest eurpluess would acorue. Failing 
ite phasis ‘water by non-district egies, the additionel revenue te | 
needed for contract payments would keve to be exacted by members b 
asing ether the water toll or assesament or both, Thus, such & gricing 
device conceivably could result in 4 higher cost for water to individual water 
ugers then would be the case under a Mxed contract payment, 


Variation of price over time would, however, prowide the regional 
authority with @ means whereby adjustment ef individuei enrich ni 
public water deyelopment will be achieved continuously. 


5, Beneiit Pricing 


‘The finel pricing methed te be examined is one based upon & 
received, Conceptually it requires knowledge about the demand funactio: 
for weter? amd in epplication entails prices resembling those of & @ ectly 
discriminating monepelist. So long as the demand functions of separete 
lomeal districts are net equally elastic with respect to price, séles receipts 
are maximized by thie pricing method, Financial solvency of the state is 
increased by auch & benetit pricing system because offers te contract will 
be conditional upon the relationship between the established price and 
yalue attriputed, 


However, the magnitude of benefits ie cdafficult to estimate and sub- 
ject to change. 
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benefits or marginal value product to individual water use 
users occurring within its boundaries. 


The value of benefits may be taken as a weighted a 


Under benefit pricing arrangements, the price charge presumably 
11 assure a ready local market and reduce the tenure on district 
t rom sources other than by contract, 


A further advantage from the district standpoint of such a 
pricing method is that the direct link with benefits implies an 
automatic price adjustment keyed to the particular phase of the 
business cycle prevailing at a given time." 


Thus, under benefit pricing,prices would just equal the benefits 
which water users receive from the water supplied. A thorough 
knowledge of the demand function is necessary to establish such 
prices. However, even if a current demand curve could be established, 
the problem of evaluating current benefits needs to be solved. This 
evaluation is complicated by the fact that the benefits received 
may change with changes in water or land use. This requiring a new 
price to be set commensurate with the new benefits. 


Benefit pricing does eliminate unjust enrichment as users are 
charged for the benefits they receive, however in this monopolistic 
type of situation economic feasibility (is total benefits received 
exceeding total costs expended) is not immediately established. 


The conclusion is drawn that benefit pricing is generally 
unacceptable unless supplemented by an intentional subsidy. 


Before concluding this section on pricing method two special 
examples of a fixed price scheme will be discussed mainly in theory 
namely, average and marginal cost pricing. 


Average Cost Pricing 


This method of pricing allows a single price for all water uses 
to be set for a given project or by a given supplier when such at 
price is the average cost of delivery, being the sum of construction, 
and operating and maintenance costs and a return on the public's 
investment. Furthermore this method, by design, ensures financial 
feasibility provided sufficient demand does actually exist. 


Thus, it may appear at first glance that here is a equitable method 
of water pricing having the attributes of case of practical application, 


recovering all incurred losts with interest and not discriminating 
or subsidising any one user. 


However, this method, except under rare circumstances (which 
will not be covered here) will not result in efficient pricing with 
optimal water use, Because the average cost water supply increases 
with the level of water service the associated marginal cost also 
increases but at a greater rate. Hence, if the level of service is 
determined where demand equates average cost then the marginal cost 
for that level of service will be above the average cost. It follows 
therefor that the last units of water delivered which cost the 
marginal cost of delivery are being used inefficiently as they are 
being only charged the average cost which is lower. It is thus 
possible for the public to be (unconsciously) subsidizing private 
water users even though one price is charged, because the marginal 


cost of supplying some user is greater than the value of the water 
to that user. 


Marginal Cost Pricing 


This method of pricing also established a single basic price 
for all users but price is set equal to the marginal cost or ie. 


the cost of developing or providing the last increment of service 
to users, .- 


This pricing method will result in economic efficiency and 
optimal use of the water, It has the disadvantage that a revenue 
surplus is developed, however this surplus may be returned directly 
or indirectly to users. 


A surplus revenue will only result in the short run where 
marginal cost is above average cost. Surplus revenue under marginal 
cost pricing actually means that expansion is economical ie.- 
the demand of users is such that their willingness to pay for an 
increment of extra service excludes the cost of providing that 
increment. In principle efficient pricing should be at the short- 
run marginal cost rather than the long run marginal cost. This may 
mean that an expansion a deficit may occur until demand increases 
sufficiently to meet the full capacity of the new increment, which 
because of practical scale of operation limitations may exceed the 
initial demand at the new marginal cost. 


Surplus revenue, if necessary may be disposed of by direct 
reimbursement to users based on a equal rebate to all users or 
indirectly by either providing expansion of new supply facilities or 


providing recreational or other public benefits which are able to 

be used by the entire community who are usually all purchasing water. 
Of course it may be pointed out that all water users may not desire 
the recreation or other benefit provided. 


Nevertheless, an equitable surplus revenue disposal procedure 
is not a difficult task to solve. 


A practical difficulty in application is establishing a total 
deman schedule for water for all users. As water is not a perfectly 
competitive consumer good (eg. legal transfer restrictions, etc.) 
its response to price variation cannot always be properly determined, 
yet, notwithstanding further difficulties such as tradition and 
administration a pricing policy which is at least related to the 
marginal cost pricing concept can be hopefully approached. 


The short run average and marginal cost curves can be established 
for all users by simply calculating the capital construction amortized 
costs and the operation and maintenance costs. Notice that the 
marginal cost of providing the last increment or developing an extra 
unit of supply, may not be the same for all users because of different 
user distribution and service charges. However, the basic marginal 
cost of total supply and individual marginal cost uses adjustments 
can be determined. 


Similarly a short run demand curve can be determined by 
establishing a demand - (ie, quantity at a given price) schedule, 
(respective quantities for a full range of prices). This information 
can be "dug out" by survey's. questionnaires and reviewing the results 
of prices changes on guantity taken for other district of similar 
character. Thus, in the short run, a pricing policy aimed at current 
marginal cost is a realistic goal in as far.as true marginal cost can. 
be determined and in that it is at least capable of approximate . 
achievement. Further the economic optimal pricing procedure, namely 
that of pricing at marginal cost is then at least the policy of the 
agency and so true economic efficiency which is one important measure 
and guide of social welfare is the stated and recognized goal of the 
public agency. : 


Pricing Methods and Water Policy 


Returning to Brewer "The close relationship between water pricing 
and a number of important water policy issues may be made explicit 
by considering three major areas of water policy issues: project 
evaluation and selection, financing and repayment, and water law and 


and organization. Water pricing is but one aspect of the sec 
category, yet is closely interrelated with the other two. Pr 
thus is not an isolated matter to be resolved after other policy 
decisions have been made. 


Public investment activities can be justified by the failure 
of private investment actions to satisfy social criteria. The 
composition of the private investment its aggregate size or its 
timing may be inconsistant with these criteria. Of the several 
causes for this failure that have been indicated, two are of immed- 
iate relevance to water pricing methods. These are price signal 
failures. to indivisible proprietorship and differences between 
public and private time preference rates. 


Proprietary Indivisibilities 


Indivisibilities in water ownership may be of two types: 
indivisibilities in quantities and over time. Both exist in most 
non-negotiable contracts. Reduction of these indivisibilities 
facilitates proprietary transfer and thus potentially enhances the 
efficiency of the resolving water allocation. 


A reduction of these two types of indivisibilities at the 
wholesale level may be considered to be an increase in the 
negotiability of water delivery contracts. Such negotiability 
bears directly upon the problem of water transfer in connection 
with secular economic adjustments of agriculture. It would permit 
water delivery contracts between the regional authority and local 
district to be sold. 


Similarly a legal transfer of liability for payments to the 
state during the remaining life of the contract would require 


agreement of all parties. Particular advantage is seen from the 
standpoint of facilitating adjustment among water - using activities 
on the one hand and water organization on the other. That is, the 


proprietary interest may be shifted as different forms of local © 
distributive organizations appear more suitable in light of future 
changed in the pattern of water use. Negotiability would be a 
deterrent to unjust enrichment problems if coupled with a centrally 
imposed contract transfer assessment. . 


An increase in negotiability will also tend to strengthen the 
credit position of the regional authority. It would facilitate the 
transfer of active contracts from organizations financially insolvent 
to others with a stronger financial position and thus considerably 
strengthen the collateral for future contracted payments to the 
authority. 


This is particularly important in light of the anticipated 
population expansion of California during the next 50 years and 
attendant adjustments in water use that will accompany this growth. 


Two aspects of this adjustment are significant: (1) The adoption 
of new forms of organization and (2) the changes in the financial 
base of local districts. Past experience of California irrigation 
districts evidences the difficulties of using this form of organ- 
ization to construct, finance and administer extensive systems of 
domestic water supply as most of these districts had assumed an 
initial function of providing irrigation water service. 


Difference between Public and Private Time Preference 


The aggregate nature of a region defined as consistant with 
the regular authority, may be characterized by time preference rates 
that differ from those of the largest private investment agents 
within the region or to the weighted average of such rates of all 
private investment agents therein. It is further accepted that 
changes in public time preference differ in magniture time, and 
possible direction from private rates. . 


Without the means to specify the character of the differences - 
and they must be so specified as must the changes in external 
influences on prices for optimization of the public private invest- 
ment mix - one might point to the need for project flexibility. 
This flexibility may be included through physical project design 
as well as through administrative and operative practices." 


Conclusions 


Pricing policy proposals must be made as accomodating to 
future changes in patterns of population and economic activity that 
will permit the integration of the administration of the California 
Plan and local district objectives into the broader scope of 
economic planning. 
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A Collection of Related Notes 


Note 1: Willingness to Pay & Price Discrimination 


This note is an abridged extract from Chapter 2, "Objectives 
of Water Resource Development," by Stephen Marglin, of “Design 
of Water Resource Systems, Manse, et. al. 


“fo exploit willingness to pay is to employ one or another of 
the forms of price discrimination listed previously. The use 
ereates administrative difficulties for any deviation from the 
policy of charging the market clearing price leads to such problems, 
The nature of the difficulties stems from the marginal conditions 
ef efficiency maximization themselves: that the amount of money 
each consumer would be willing to pay for an extra unit must be the 
game. The logic behind this condition is straight forward: for a 
design to be efficient outputs must go to those who are willing to 
pey the most for them; that as long as the margin willingness of 
individuals to pay differs, units of output can be transferred from 
individuals with lower marginal willingness to pay to individuals 
with lower marginal willingness to pay to individuals with higher 
willingness to pay, thus increasing the overall willingness of 
beneficiaries to pay. In theory price discrimination can be imposed 
im such a way that gach individual will be willing to pay the same 
amount for an extra unit, but this would require such precise 


knowledge of individual demand curves and so extensive a collection 
apparatus that it cannot, in fact, be accomplished. To be practiu. 
cable price discrimination must be applied to groups rather than to 
single individuals and such classification schemes inevitably group 
individuals with different schedules. Under price discrimination 

it becomes operationally impossible both to place outputs in the 
hands of individuals whe will pay the most for them and to exploit 
fully the willingness of individuals to pay. Price discrimination 
is thus compatible neither with the efficiency maximization nor. with 
complete redistribution of the gains of the original beneficiaries 
of another group." 


Wete 2: Cost Allocation & Rate Making 


This note is an abridged extract from “Cost Allocation in 
Relation to Western Water Policies", by 8. V. Cerlacy ~ Wantruh, 
Chapter 12 of "Economics & Public Policy in Water Resource Develop- 
ment” edited by Smith & Castle. 


“Theoretically the problem of separating water or power can be 
approached with tools similar to those used in determining the 
optimum product combination. A demand and supply function for 
water and power must be constructed from the standpoint of social 
economics a demand function can be interpreted as a marginal bene~— 
fit funetion and a supply as a marginal cost function. On this 
basis an optimum dated product combination can be determined. 


"Rates can be set in such a way that supply and demand in each 
time interval are in equilibrium. Rates for private industry must 
be get in such a way, first, that the optimum product combination 
results and second that supply and demand are in equilibrium in each 
time interval. To obtain these two results, rate making may have 
to be supplemented by tax incentives for example by provisions to 
depreciation allowances. 


"Such are not necessarily equal to short run or long run marginal 
aosts of instantaneous economies. 


"It will be naive that in a field so exposed to political 
pressures like the files of rate making, considerations based on 
economic theory will be only one (decidely minor) factor in 
political decision making in some time to come." 


Wete 3: The BSeconomic Approach to Demand 


Before concluding this section one term which is confusingly 
used in the literature of water development, namely the use of 
the word "demand", should be clarified, as demand and price are 
vary much interrelated as has been indicated earlier in this 
section. 


*Reonomic demand can be broken Gown into two parts <- desire 
and purchasing power. It can be assumed that a desire for water - 
exists. However, when water is used in a production process the | 
@esire to satisfy a basic need is replaced by desire for profit. | 
In this sense, desire and purchasing power are limited by the 
ability of the resource to contribute to profit. 


As outlined, the economic principle that prescribes the most 
effielent use of a factor of production may be expressed as 
follows: If the net returns from adding one more acre-inch of» 
ixvrigation water on a crop is worth $2, then the maximum. price 
the farmer will be willing to pay for an acre-inch of water is 
also $2. 


This does not say that the price to be charged should be $2. 
It says that at the margin, i.e. of adding one more additional 
acre-inch of water the value of the marginal crop product is $2. 
The price to be charged for the marginal acreeinch of water is 
the highest value of marginal crop product that can be produced 
by the utilizing last acre inch of water, provided always that 
aconomie feasibility has been established, i.e., that at least 
one or more of the prices willing to be paid for the marginal 
water quality exceed the cost of providing the last unit of marginal 
WATAX » 


In his paper Moore found by using a linear programming model 
approach’ ts farms on the eastern side of the San Joaquin Valley, - 
California, that as the price of water was increased, new com~« 
binations of crop became optimum, afd it was thus possible to 
trace the most favorable quantity of irrigation water to be used 
throughout the entire range of water costs he considered. 


*Part of this note ie largely based on C. V. Moore, “Economica of . 
Water Demand in Commercialized Agriculture," Journ. AWWA, Vol. 54, 
No. 8, Auguet, 1962. 

*éin brief, linear programming is a mathematical method of deter~ 
mining the optimum combination of pre@uction alternatives subject 
ko quantifiable constraints. 


The results of Moore's study showed that commercial farm 
demand for irrigation water is relatively inelastic (i.e. an 
incremental increase in price causes little reduction in quantity 
taken and total revenue from sales will increase} in the lower 
price ranges and becomes progressively more elastic with inereasing 
prices. Prom this it can be concluded that water agencies suffer~ 
ing irrigation water can increase total revenue (e.g. for additional 
atructures) by small price increases and so approach greater 
efficiency (Note: redistribution effects of increased revenue 
and subsidies are belng neglected, i. e., efficiency also depends 
on viewpoint.) 


Another interesting finding was made by Moore in regard to 
storage value and its price component for irrigation water in 
terms of the additional amount farmers would be willing to pay for 
available supply variations through the year - 1. e. whether the 
value of acre foot of water in July is the same in May. The con- 
tention here is that under conditions of restricted supply (when 
ground water pumping is limited to the safe yield of an aquifer), 
surface water that is made available later in the growing season... 
will inerease fazm income. Further the amount of increase in 
farm income, from the base time period (no storage) to succeeding 
time periods will determine the value of storing this block of 
water and hence provide a basis for any additional price temporal 
adyustment. 


Note 4: Demand and Pricing Policy 


It is common government water agency practice to determine 
proposed project benefits based on current and future projected 
"demands". This method of evaluating project: benefits (thence 
project economic feasibility) is a faulty one because, with ane 
exception of inelastic inferior goods, demand is inseparably 
function of price. It follows, therefore, that price must a 
considered when determining demand and (for economic efficiency) 
view versa. 


The following definition of price* helps to explain this 
eoncept further: 


Demand is “an expression of the various quantities of an 
economic product that can be sold (i. e. will be bought) at various 
corresponding prices under given market conditions at a particular 
time,“ 


due to Stanford Research Institute 


(The above definition gives rise to a total deman oh ec 
for the particular product under consideration.) “Demand ié thus not 
a “requirement” or a “need" computed without regard to either price 

or market conditions; moreover, the quantity of it that can be sold 
generally decreases as price inereases and vice versa (i. e., the 
product is elastic). Indeed, the quantity of a project's water that 
ean be cold at one price is usually (particularly for agricultural 
uses) far different from the quantity that can be sole at an. 
appreciably different price." 


Note 5: Groundwater, Pumping Tolis, and Surface Supply 


The note was taken from "Economic Pactors in Kern County Water” 
Agency Policies", Stanford Research Institute Report, September, 1964, 


The application of a pumping charge, (a rate per acre«foot), has 
the effect of pricing ground water to users according to the rule 
developed earlier for obtaining the maximum net output from use of 
water. Each user is charged the same base price (the pumping charge); 
each user bears the cost of transporting the water to him (his own 
direct pumping cost); and the base price (the pumping charge) is set 
at the level that will just cause the users to take the available 
supply (safe yield). The earlier detailed derivation of this rule 
explained why it achieves the maximum net output. Ble mag 

Once the ‘pumping charges have been collected, they have Gigs 8 
performed their economic function of allocating a limited supply of 
water to the most productive uses to which it can be put, and of 
protecting the ground water resource from exhaustion, thus preserving 
it for perpetual use in the future, There is no need to withhold these 
funds from the farmers, and they may simply be returned or devoted to 
any appropriate use. Only one restriction must be placed on the method 
of distribution. If the money is refunded in relation to the amount 
of ground water pumped, this amounts to a direct rebate of the charge 
and will negate the effect of the charge on pumping decisions, Any 
basis of distribution that is not related to the amount of ground water 
pumped will still permit the purposes of the charge to be fulfilled. 

For example, the funds could be distributed among farmers in proportion 
to the average annual amounts they pumped before the charge went into 
effect. Or they might be applied to obtaining additional water or 
building distribution systems. 


Underpriced Surface Water Supply. It is clearly to the advantage 
of the farmers and also to the advantage of the community to stabilize 
the ground water at safe«-yield operations rather than to exhaust 
the aquifer when this can be done by negotiation or a pumping charge. 


Both of these methods involve little in the way of costs in order 
to achieve the perpetual use of the safe yield. An adjudication 
would no doubt be more costly to accomplish, and its one-time 

costs would have to be weighed against the long-term benefits 

from preserving the water supply in determining whether it is 
economically worth while. The remaining method that could be used 
to bring about safe-yield pumping of the ground water involves 
significant perpetual costs to the community, and there is no 

@ priori reason to conclude that its application would be preferable 
to simply allowing the ground water to be used to exhaustion in case 
the farmers are unwilling to undertake cooperative action in their 
self-offering surface water at an artifically low price to the 
farmers in order to induce them to pump less ground water. This is 
the method that KCWA appears to be proposing. 


Lf imported surface water is sold in the ground water area 
at a price below that indicated by the rule described earlier, it is 
apparent from the discussion of the equimarginal principle that this 
means diverting water from uses in which its value is higher to uses 
in which its value is lower. This represents a net loss in output 
to the comnunity. 


A further effect must also be noted. When the underpriced 
eurface water is offered, those ground water users with the highest 
pumping costs will be the ones who find it profitable to substitute 
the surface water for pumping. This means that the users who con 
tinue to pump and to utilize the now protected safe yield of the 
ground water basin will be those with the lowest pumping costs. 
Since they will consider only their private pumping costs in plan« 
ning their use of the water, they will apply it until the value 
produced by the marginal acre-foot falls to the cost of pumping. 
The value produced by the marginalacre«foot of ground water will 
therefore be even less than the already artificially low value 
produced by the marginal acre-foot of underpriced surface water. 
Thus the scarce resource (ground water) that efforts are being made 
to preserve would be directed to its least productive uses. This 
represents a further loss of output to the community as compared 
with what could be obtained through application of a pumping charge _ 
to stabilize the ground water and sale of the surface water at the 
market-clearing price. 


In view of these associated costs, stabilizing the ground 
water basin by underpricing a surface water supply could conceivably, 
but by no means certainly, result in larger net output than allowing 
the ground water to be exhausted. The outcome would depend on the 


amount of the safe yield protected and the productivity of its 
uses versus the amount of surface water sold at cut prices and 
the productivity lost by diverting this water to lower valued 
uses. Only a detailed analysis of the specific situation in 

the ground water area and in the areas from which the water would 
be diverted could provide guidance on this problem. Even if it 
were found that a net gain would be produced, it is certain that | 
an even greater net gain would be produced by one or more of the 
alternative methods for stabilizing the ground water basin. It 

is therefore concluded that,,.in terms of providing maximum 
economic output in the community, no basis for underpricing imported 
water to prevent exhaustioncof ground water has been established, 


The same S.R.I. report showed that, at least in Kern County, 
the available supply could be sold at higher prices than KCWA had 
proposed. In other words, the market~clearing price is higher 
than the present asking price. Therefore, selling the water at 
the market~clearing price would lead to increased economic effi~ 
elency in water use, 


Note 6: Cost Recovery through Water Sales at a Single Price® 


Ideally, there is a single per~acre~foot price at which 
revenue generated as a result of the sale of water over the entire 
economic lifetime of the project will exactly cover the costs which 
will acerue during the economic lifetime of the project. The use 
of such a single price, however, has certain disadvantages. During 
the years immediately following the completion of the project, and 
while demand is developing, not enough revenue would likely be 
generated through the sale of water at this price to cover the 
annual fixed costs. Beyond this, demand may develop less rapidly: ~ 
than predicted {or it may never develop at all), with the .gesult 
that.the total costs of the project will never be recovered through 
the sale of water alone. 


Qne approach to this latter problem ~ an approach generally ... 
followed by the Bureau of Reclamation (as will be explained in 
more detail in Section IX) -~ is to specify in advance of project 
construction that water users must agree to purchase certain mini- 
mum quantities of water regardless of the quantity of water actually 
demanded at the established price. By prearrangement, moreover, 
the minimum quantities could be increased periodically so as to 
parallel, at least roughly, estimates of increasing demand, In 
effect, the water users would be committing the quantity of water 
actually delivered. These minimums would be so established as to 


*Note inherently involves consideration of the State's determination 
of repayment obligations. The note is an extract from "Economic 
Considerations in the Formulation and Repayment of California Watr 
Plan Projects, 8.R.I, Report, 1958, 


ensure full cost recovery over the lifetime of the project. 


A second possible price is one which would just cover 
operation and maintenance costs until full capacity operations 
are reached, It is a principal of welfare economics that it is 
wasteful for government to attempt to recover the fixed costs of 
a government enterprise if to do so would involve charging a 
price which would reduce the quantity sold below what could 
actually be produced. Since the output is available, whether or 
not fixed costs are recovered, this would mean that the State 
would attempt to i.e. recover only operation and maintenace costs 
during the period of demand buildeup if charging part of the 
fixed costs would decrease the quantity of water used. 


But this approach would involve bookkeeping losses at least 
until full capacity operations are reached, at least temporarily 
it might also cause the water provided by the State to displace 
existing water sources which the State intended to supplement 
rather than supplant.and this approach would require adjusting 
its price upward, perhaps drastically and with unsettling economic 
consequences, after full capacity operations have been attained. 


Another approach would be to establish at the onset a single 
price designed to cover costs under the assumption of full capacity 
operations throughout the lifetime of the project. This policy 
would have the disadvantage, however, of causing the water program 
to operate at a loss much of the time--particularly in the years 
immediately after project construction has been completed, 


SECTION 3 - Current Water Pricing Practice 


Schedules and Policy of Local, State & Federal Water Agencies. 


Part A: Water Pricing Schedules and Policy -- A Collection 
of Statements and data from some Selected Water 
Agencies in California. 


1. Introduction and Presentation of Data. 


The economic theory of water pricing and a general 
sultine of available pricing methods has been given in 
Section 2. This was one of the two basic objectives of 
this study. The second was to collect information on 
the current pricing practices of some public water agencies. 
The idea behind this aim was that current practice may 
exhibit some of the trends in water pricing and reflect: 
the changing patterns of water use. To establish the 


pricing policies of other agencies was also a parallel 
objective. 


The above objectives seem clearly defined and 
straightforward and yet the writer soon found that, in 
the short time available, even a very modest attempt at 
obtaining meaningful information on current practice 
particularly policy, was no mean task. 


It was decided, in discussion with the writer's 
superior, to attempt in the first instance to narrow the 
objective to obtaining 1) the pricing schedules of some 
selected water agencies with areas and problems similar 
character to those of Santa Clara and 2) the pricing 
policies of the State of California Federal agencies. 


To investigate a large number of Water Districts 
would have acheived little other than a large volume of 
data (otherwise unavailable) and consumed more than the 
whole time available for the study. 


There are over 2,800 public and private water agencies 
serving local areas in California. Within this organiza- 
tional complex, the agencies vary widely in size, financial 
capacity, legal authority, and scope of interest. 


The private water agencies are of two types: public 
utility companies (i.e. commercial companies) and mutual 
water companies. The public agencies are also of two 
types: municipal waterworks and public water districts. 
The public district, the agency with which we are con- 
cerned herein, differs from all other water agencies in 
that it itself has powers of taxation, assessment, and 
eminent domain. 


These districts serve approximately 74 per cent of the 
State's total irrigated acreage 1) and, directly or indirect- 
ly, many of its domestic water connections. 2) The exist- 
ing pattern of public districts has evolved from some 30 
general acts and some 40 special acts. 3) 


1. About 90 per cent of the water presently used 
in California is used in irrigation. 


2. Though the public districts directly serve only 
some 15 per cent of the State's domestic water 
connections, they serve an additional (unknown) 
number indirectly through their wholesale oper- 
ations to their memberships. 


3. See Analysis of California District Laws, 1954,. 
1955 (Ref. 144); and General Comparison of Calif- 
ornia Water District Acts, 1955 (Ref. 109). 

Note: A chronological listing of these acts is 
also contained in Appendix A of this report. 


* From: “Economic Considerations on the Formulation 
and Repayment of California Water Plan Pro- 
jects S. R. I. Report, 1958". 


These acts have enabled no fewer than 15 major organ- 
izational forms of public district which have the power 
to acquire and sell water. These organizational forms, 
together with the approximate present number of districts 
in each, are as follows: 1) 


Community service districts (40) (122 reported in 1963) 
County water agencies (2) (23 reported in 1963) 

County water authorities (2) (23 reported in 1963) 
County water districts (125) (200 reported in 1963) 
County waterworks districts (75) (93 reported in 1963) 
Flood Control and water 

conservation districts (10) (39 reported in 1963) 
Irrigation districts (114) (109 reported in 1963) 
Metropolitan water districts (1) ( 1 reported in 1963) 
Municipal water districts (28) (52 reported in 1963) 
Public utility districts (75) (68 reported in 1963) 
Reclamation districts (138) (146 reported in 1963) 
Water conservation districts (18) (18 reported in 1963) 
Water districts (67) (119 reported in 1963) 

Water storage districts (4) (9 reported in 1963) 


Both the 1958 and 1953 figures are given to demon- 
strate the changable nature of these district statistics. 


1. See annual Reports of Financial Transactions of 
- Special Districts and 2) Irrigation and W. S. 
Districts of California or Water Utilization and 
Requirements of California 
Vol 2 (Note: Because of dissolvements, formations 
annexations, the number of districts changes 
continually) 


2. Certain of these districts have no authroity to sell 
water and are excluded. 


A subjective list of water agencies throught to be 
representative and relevant was selected with QOnstrat Toe 
with the writer's supervisor. 


The writer had previously obtained pricing data on six 
selected irrigation districts from the files of the P. W. R. 
at Sacramento. 


A further 25 water agencies were selected, anda list 
of all districts selected is given below. 


A letter, requesting information on the agency's 
pricing schedule, particularly the use of a differential 
price for different uses, and a statement of the agency’s 
pricing policy was requested. A copy of this letter is 
exhibited in Appendix A, Unfortunately, at the time of 


writing this report only 10 replies had been received. 


The table below lists the districts contacted and 
summarizes the position of this questionairre and broadly 
the results of those districts who have replied to date. 


LIST OF CALIFORNIA WATER AGENCIES CONTACTED 


\. California Water Districts: os ene ae Information 
Reply Rate oe Statement 
Jame County Received Schedule Any Differential- 
13. Kings River Water Fresno County 
16. Wesltands Water Fresno County 
Ll. Devils' Den Water Kings County 
\2. Irrune Ranch Water Orange County 
15. Brestimba Water Staneseaus 
14. Lewis Creek Water Tulare 


Be. County Water Districts: 


L. Alameda County Water Alameda x yes no 
Se Buttonwillow County 
Water Kern 
6. King County Water Kings County 
ae Baldwin Park County Los Angeles 
Te San Gabriel County Los Angeles * yes yes yes 
‘Se Costa Mesa County Brange 
4. Coachella Valley County Riverside x yes yes yes 


e Municipal Water Districts: 


bl. Central Basin Municipal Los Angles oe yes yes yes 
13. Orange County Municipal Orange x 

17. Western Municipal Water Riverside 

18, Otay Municipal Water San Diego x yes yes yes 
15. Ramona Municipal Water San Diego x yes yes yes 
16. San Luis Rey San Diego 

42. Colleguas Municipal “Wentires 


°. Metropolitan Water Districts: 


M. W. D. of Southern California (information is 
available) 


E. Ixrigation Districts: 


51. Carmichael Sacramento se 
52. El Dorado El Dorado x 
53. Fair Oaks - Sacramento x 
54. Glen Colusa Colusa Glen ; x 
55. Kelix San Diego - 
56. Madera Madera x 
57. Santa Fe . San Diego x 
58. Shafter-Wasco. Kern x 


F. Special Districts: 


Alameda Flood Control 


& Water Conservation | x 
San Diego Water 
Authority | i? eae x yes yes yes 


Santa Clara Z x x ps 


ra 


Orange Orange yes No 
County 
Municipal 


Water District 


Otay 
Municipal Water 
District 


yes yes 


Ramona Municipal San Diego 


Water District 


yes yes 
(justified (Employed "to 
since purchase Pncourage water 
of water is se of a system 
from M. W. D. bpperating below 
apacity". 


Charges are M. Wh 


no 


San Diego yes 


ae 
no 


San Diego 
County Water 
Authority 


San Gabriel 
Water District 


All the District 
below are 
Irrigation Dis- 
tricts. 


Carmichael 


no 
eS 
a 
yes 


: | Fair Oaks 


Sacramento 


yes 
At present in addition to M. 
W. D. taxes, a levy of $6.10 


yes 


per $100 of assessed valuation. 


yes yes 
$1.80 per $100 of assessed 
improved valuati6n. 
. D. Rates plus $1.25 per ac. |ft. 
yes yes 
S018 per $100 assessed valua- {acre feet only) 


ion. 


no yes 
(District free of 

bonded debt) 

yes no 
$0.50 per $100 assessed 
valuation. 


yes yes 


$0.425/$100 


no 


yes $0.333/$100 


but not entirely 


a 
f $9.00 per acre 


Charges are same as for M. W. D. 


The District from time t 


There are six cflasses of water. 
Four declening block ratps apply to these classes of use 
Only three classes are given here, for other classes refer to 


| _Appendix A-l-a 


Class D 
Agriculture 


Class B 
Industrial 
nd Commercial 


Class A 
Domestic Service 


Block 


0-600 cu. ft. $0.50 per cu ft|. $0.50 per cu ft. 0-3000: $0.50 per 
601-1, 0000 0.30 * ld 0,30 ° si 3001-6000 27.5 " 
Over 10 C25 8 i * 0.295 °° “ ” Over 6000: 0.125 " 


$0.35 100 cu. ft. 


‘Mext'4000:°* * " 
' Next 14,000" " mM 0.20 
All over 20,000 " " " OF ." . om " Domestic 
6.15 * -. ® " Agriculture 


¥T 


1. Agriculture: $17.25 per ac. ft. 


2. Other: 29.25 per ac. £t. 


First..1000 cu. ft... @ $0.16 per 100 eu. £t. 


i Over 1000 cu. ft. @ O-15 mex 100 cu. £6. 


i" Fil per acre feet per year $43.50 per service per year 


«it 


ff 1. Cts. Flow: $40.80 per inch Treated, metered 

oe per season First 2000 cu. ft. $7.50 min. 

i 2. Cum: Flow $40.80 per inch 2001 to 4000: $0.15 per 50% highe 
ise per season LOU cu. £ES 

i 2. Demand Flow: 0.47 per M.I.D. See Appendix A-rl-a for 

a aaa other details 

U 

.- 


$48.00 per service per year 
(flat rate) 


if ba 
i AGRICULTURE DOMESTIC ea 


| 
| 
| 
100 cu. 
| 
| 


of Southern California 


o time adds an ad valorem tax 


(i) 


(ii) 


(i) no 
(ii) no 


Ft. 


Na Ks 
Ne Ke 


i. 
Zid 
A. N. (i) no 
(ii) (would oe 
vary with M.W.D. 
rate) 


Obtains supply from M. 
or Ss C. 


2. Justifies differential because 
of: i. system demand, 
ii. billing costs 
iii. Wholesale cost of water 
iv. Properties in use 


v. Pumping costs. 


Higher costs than other nearby 
agencies due to higher pumping 
costs. 

Purchases water from M. W.D. 
GE Sip ‘G3 


N 


Transports Water 
throughout County 
Additional Toll 
designed to cover 
O and M costs 

Tax used for bond 
issues and capital 
repayment charges 
to Federal govern- 
ment. 


| | 


| Glen Colusa Agriculture only no yes "6 no General Crops ¢5.75 per acre. a el a ce gee dn Does (is we A. N. i) A. ws. 
$2.00 per $l (ii) no 1) A. MN, 
See Appendix A-l-a for I. D. informa- 
tion. 
$0.31 per 100 cu. ft. to 1000 cu. ft. 
0.25 per 100 cu. ft. for next 2000 c.f 
230 Agriculture only yes yes yes 0.09 per 100 cu. ft. for all over ALN ‘e} im, 
! He i $0.46 per $100. 3000 cu. ft. i) A. N 


(all rates per month) 


: Agriculture only no yes a $250 per acre feet emai (i) no A. N. i) A. N. 
Maden g $3.60 per $100. (per acre | (ii) no - 
| feet only) | 


op yes yes yes $0.07 per 100 cu. ft. 
Santee $1.86 per $100. _— 


0.27 per 100 cu, £. to 
2000 cu. £t. 

O,17 per 100 cu. ft. 

over 2000 


$3.50 per ac. ft. plus $3.00 per (9) ‘ue ‘wr. i) A. N. 

yes yes irrigatable acre standby (49 no (i) A. N. 
$2.50 per $100. (acre feet 
only) 


Shafter Wasco Agriculture only 


mek PRGA 


AEE o Srenacaseerrers Sam 


Se Se ea 


i aio 


SoU aOR, Si apoE TS a 


Balin et 


STRUCTURE 


SUIMARY OF DISTRICTS WATER PRICING PRACTICE AND POLICY* 


ne i ee ee ee ee 


po Ne St 


(ii) yes 


CATION Sat I SE et a pn 
| , is revenue sunpliment=d by ! SCREDULE SERVICE CHARGE | FI sLRCICRS TIME 
Is a differential pric- !ad valorem taxes? If yes, OUTSIDE Does (i) a meter (re tiiese separ- , oes state price INFORMATION 
| ing policy for differ- Ta a declining {what is the rate per ~)00 service charge late Fire service jvary in (i) season 
AGENCY COUNTY ent classes of use used’| block rate used? 'of assessed valuatior: ‘Are mete tiie cepting Private Fire “ervi apply? (ii) a |Charges? (ii) future? 
4 | | “Bee battery meter 1 am — _ 
erliaceereeceisfi ss ease sees sia ea alee SE acs erates Lee eee he te fae rr re 
! | h r special charge’ 
Alameda County | | (If yes, see 
~ He = 1H. i = - % ~aa " se | 
WREST Paes. cee salinities ne | wee a st ees * ¥ For the first 6,600 ¢.f.: $0.28 per cu. ft. Yor the first 6,600 ci. ft. £0.35 peg Appendix -.-l~a ~— 
| | : a eee ye For the next 60,000 =.£.: 0.24 per cu. ft. Next 60,000 cu. ft. 0.30 for details. | 
a a ae ra For the next 600,000 c.f.: 0:19 per cu. ft. Next 600,000 cu. ft. 0.24 pet 
| | oe For all over 666,600 c.f.: 0.16 per cu. ft. Over 666,600 cu. ft. 0.20 pe (i) yes | 
| 


ee ee nn ne 


H : | 
| j ! | vuaryes same as for M. “%. D. of Southern California plus |°1.00 ver a. £. | 
Central Basin : } ' for domestic and aqricultural uses, except grou:d water replenis.ment 
Municipal | H } | water is resold at M. W. D. rates. | (included i:. wakes N. K. | (i) no 
“ater District | ros Anqeles Yes fo) | fa) | fall) \ (ii) yes 
| | ! i! ar A Effective Date July 1, 1965 ($ per acre feet Filtered) | _— | (See Appendix 
Untreated Filtered Sottened and ($1.00 per acre a-l-a} 
| | | | Filtered | feet) : 
| | A) Rerlerishment 16.90 21.00 25.00 
Water: (i) no | 
| ! (ii) no 
| | 3B) jricultural 17.00 22.00 26.00 | | 
i : | water: 
| 
} | Or her | 
| | purposes: | 
| ! ! | 
Ee ee ee SE TS ee ee ae i sae eae tools ; mcemail j | | 
‘ i | 
*For 7 More detarte® descripcio” te reade, 1s “ererred ‘9 “speudiy iy ad imp’ :es not know . A. N. implies anparentl> sot. 


(fhas table applies only tx nnse replics received prior to sepremar Y 


SN Wt in 
— } im SBS SPL 


os Pet 
j , 4 pias 


i. For Improvement “ais--rers *) 


! | 


| 
- H | 
Coacnella eS Ives, differe..t wichin | Yas ‘es 
Valley County ‘each improveme it Ais- | Tased oi i Aivideal im- Lara. C, sr Par Len Lares Gs per ac’. FL, | 
Water District ltrict and only | provement distric® Bese eye 
> - oe = Os y- 4 a ee og aed | + nm) 
|applicahle Be 2f & I t ; [rrigat Lo: ; 520 per we. ft. } | 
juses. | ©1990 a ! xy or GZ. } 
| rr ai : ;¢l9..00 ner acre standby charge for 1. Bb. 
| | tee Appendix A-l=a vl 
! | be 
1 
| | 2. Basic Rates | 4 bie Kill is 27.50 t} 
: apn : P vera ft omestiic hi Ss Sfy month. 
| A) aAqriculcures °2.75 wer ac. Fr. vlis 50 ver | waar De sil aed ae Een 
| | day gate charte a — 
| | | | verare cost of irrigatio ™ water is $20 per 
| ; ser er ar (ineludes taxes) and for a 
| | SP [iwdustrial atd Construction Water aa eee a“ (d a . vm ay a8 . 
; * avr rt G acre-feet ise of water. 
510.00 ver ac. ft. 20.05 gate aeeepe SS Se 
charae H 
‘ 
' i 
H ' 
{ 
{ | 
| | ; | 
! ( i 
| 
| | | 
| | | 
SS en OE - _ - an —_—_—- 
Cosa Mesa Orange | no | res | Not stated | 
County “Water {| (ixpect ves} | vs : | 
District | | Pirst 2,000 “a, E:. @ 50.22 per 100 cu. £t. | 
Next 4,000 cu.ft. @ 0.22 per 100 cu. fe. 
| i | Next, 14 00% @4. ft. T 0.28 wer TOO cu,;, Et. | 
| ) Over 20,090 cu. fi. @ 0.15 per 109 cu. ft. 
' | ‘ | H | 
i | 
| | 
| | | 
| | 
eaerrnscenee ee ee peremer 0 oe ae ae i acnctetlne en = a teen a 
Devils" Den i | Al1 land within this district is operated hy one siigle evtdty- ane 1 Te Sit Lane =a 
F F { 5 ; 
Water District | and charges are expected to he equai to tye Seuth Lake Parms rates. | 
\ | ! { 
| | | ! 
| ' 
| | | | | | 
| ' 
| | | } 


1. Some Further Notes on Water Pricing Data 


Note 1. Water Rates - Metropolitan Water District of Southern 
California* 


The, table below gives a summary of the various pricing established 
and charged to a contituent by the M.W.D., from 1941, when the first 


stage of the Colorado River Aqueduct was placed in service until 1964. 


PRICE OF COLORADO RIVER WATER PER ACRE-FOOT 


Normal Use Storage 

From TS ; Treated Untreated Treated Untreated 
12.20.40 6.30.48 $15.00 $ 8.00 

7. 1.48 6.30.50 18.00 8.00 

T« 1,50 11.30.54 20.00 10.00 
12. 1.54 4.30.55 18.00 8.00 

Og dao 10.31.55 22.00 10.00 
Lis 1.35 11.30.55 18.00 8.00 
£22 16592 ~30.56 -— -- $18.00 $ 8.00 
12... 1.55 6.30.57 20.00 10.00 

(pee eo ee 6.30.58 22.00 20.00 


For Agricultural Use 
& Replenishment 


7. 1.58 6.30.60 25.00 15.00 22.00 12.00 
7. 1.60 1. 1.61 23.00 15.00 20.00 12.00 
1.1.61 | 1. 1.62 25.00 17.00 20.75 12.00 
1. 1.62 1. 1.63 27.00 19.00 21.50 13.50 
1. 1.63 1. 1.64 29.00 21.00 22.25 14.25 


The Board of Directors took no action affecting water rates during 
1961-62. A report dated June 1,1962, was prepared and submitted to 
the Board of Directors regarding general principles of rate fixing, 
replenishment water and the application of the existing rates therefor. 
At this time, the writter was unable to obtain a copy of this report, 
however, it may contain some interesting and applicable opinions and 
seems worth following up. » 


Note 2. a) Local Water Costs* 


Data were collected concerning costs of water in the southern 
California area for the purpose of comparing present water costs with 
expected costs of imported water. Present, (1960), water costs to 
urban consumers in areas sampled range from a low of $35 per acre-foot 
to a high of $.68 per acre-foot with the majority of water deliveries 
in the areas sampled having costs to the consumer of about $75 per acre-foot. 


* This information was extracted from the "Report for the Fiscal Year, 
1961-1962," of the M.W.D. of Southern California. 


In urban areas, distribution, meters and service, customer accounting, 
taxes, and general administration expenses are reflected in water costs 
averaging between $40 to $70 per acre-foot with production, treatment, 
and conveyance expenses costing consumers in sampled areas which receive 
water from surface distribution systems vary from $6 to $108 per acre- 
foot, with the majority of water deliveries in the areas sampled having 
consumer costs of about $25 per acre-foot. 


These data are shown graphically on Figures 1 and 2, which depict 
the frequency of the magnitude of consumers costs for water by the 
amount of water delivered relative to the total deliveries of all 
agencies sampled. Tables 5 and 6 summarize the results of this water 
cost survey. (These tables have been extracted and are shown on the 
preceding pages. ) 


In addition to these data on costs of water provided through 
surface distribution systems, a comprehensive analysis of the actual 
cost of pumped ground water with present day installation and energy 
costs was performed in the Kern County Service Area, and correlations 
of cost to plant use factors and pumping lift were prepared.* 


Note 2. b) Costs of Water to the Farmer 


Full recognition of water pricing policies of existing water 
supply organizations was taken with respect to the influence of these 
- policies on agricultural development. For example, it was assumed 
that the present water pricing policy of the Metropolitan Water District 
would prevail in the future... The annual cost of Colorado River water 
to the District, reflected in debt service on its outstanding bonds 
plus operation and maintenance costs, are recovered in large part by 
ad valorem taxes on all lands and improvements within the District. 
Anominal sale price for water, approximating operation and maintenance 
costs, is charged on all water sold to member agencies of the District. 


From studies of factors of residual income and return on investment, 
it was found that in the coastal portions of San Diego, Riverside, and 
San Bernardino Counties, Orange and Ventura Counties, and in south 
coastal Santa Barbara County, residual income for the relatively high» 
value crops projected for these areas was sufficiently large to justify 
the conclusion that irrigated agricultural development would not be 
limited by the cost of water to the farmer. In northern Santa Barbara 
and San Luis Obispo Counties, it was found that residual income from 
some of the climatically adapted crops, which could only be grown on 
a small proportion of the total acreage, would exceed estimated water 
costs by an amount which would yield adequate rates of return. However, 
for substantial acreages of land, residual income from adaptable crops 
indicated that cost of water to the farmer would be a limiting factor on 
the development of irrigated agriculture on these lands. 


*The following is extracts from Bul.#78, State of Calif.,Dept. of- Water 
Resources, "Investigation of Alternative Aqueduct Systems to Serve So. 
California". Appendix D, "Economic Demand”“for Imported Water".,1960 
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23 50 73 too 125 150 
WATER COSTS TO CONSUMERIN DOLLARS PER ACRE-FEET 


FREQUENCY a pap dedi OF LEVELS OF WATER COSTS 
O AGRICULTURAL CONSUMERS 


TABLE 5 


LEVELS OF URBAN WATER COSTS AND QUANTITIES OF WATER 
DELIVERED BY SAMPLED WATER AGENCIES IN THE 
SOUTHERN CALIFORNIA AREA IN 1957 


» Annual water deliveries .- 


by sampled agencies as" Per cent of °“ Weighted average 
evels of water. _a function of cost . total water . cost, by levels 
cost, dollars ° Deliveries Cost in * delivered ° of water cost, 
er acre-foot , in dollars per, at cost, : in dollars 


‘ acre-feet acre-foot? * each level . er acre-foot 
$ 25 2,400 $ 35° ren ‘ 
to 8,000 45 1.5 S$ 44 
50 1,000 50 


Subtotal 11,400 


1,000 58 

8,800 61 

22,500 62 

51 444,000 65 
to 9,200 70 72.8 66.5— 

Bs 12,200 71 

28,800 72 

41,500 73 

£00 74 


Subtotai 568,800 


21,000 78 
10,500 79 
3,200 80 
4.400 80 
9,400 80 
76 700 82 12.6 82 
to 9,800 82 
100 2,700 83 
23,900 83 
5,400 . 87 
1,000 96 
5,700 98 


Subtotal 97,700 


TABLE 6 


LEVELS OF AGRICULTURAL WATER COSTS AND QUANTITIES OF 
WATER DELIVERED BY SAMPLED WATER AGENCIES IN 
THE SOUTHERN CALIFORNIA AREA IN 1957 


Annual water deliveries . 
by sampled agencies as ‘° Per cent of ° Weighted average 


evels of water: _a function of cost . total water , cost, by levels 
cost, dollars Deliveries Cost in ° delivered ‘* of water cost, 
per acre-foot + in dollars per , at cost): * in dollars. 
acre-feet acre-foot@ * each level °* per acre-foot 
$ 0 3,600 $ 6 
to 7,400 Q 2953 iS bag 
15 2,000 15 
Subtotal 13,000 
16 800 17 : 
to 12,200 e i22 40.2 22 
30 4,900 23 
Subtotal 17,900 
31 800 31 
to 2,500 36 26.6 38.8 
45 6,600 40 
1200 41 
Subtotal 11,800 
over 400 55 3.9 55 
45 1,400 55 
Subtotal 1,800 
TOTAL 44,500 100.0 


a. These costs include all charges to the consumer including 
cost of water, taxes and assessments. 


LEVELS OF URBAN WATER COSTS AND QUANTITIES OF WATER 
DELIVERED BY SAMPLED WATER AGENCIES IN THE 
SOUTHERN CALIFORNIA AREA IN 1957 
(continued) 


. Annual water deliveries 


* by sampled agencies as ‘° Per cent of © Weighted average 
yevels of water, a function of cost . total water , cost, by levels 
cost, dollars * Deliveries Cost in . delivered ° of water cost, 
per acre-foot . in Gollars per . at cost, : in dollars 


acre-feet  acre-foot® each level er acre-foot 


$101 
to 8,300 $111 11.4 $118 
125 80, 000 119 


Subtotal 88,300 


over 8,600 130 1.8 144 


125 5,000 168 
Subtotal 13,600 


TOTAL (779,800 100.0 


a. These costs include all charges to the consumer including 
cost of water, taxes,and assessments. 


2. Discussion of Water Agency Pricing Behavior. 


The pricing data presented in the preceding, 1 of Part A, may be discussed 
-from many points of view. However, only a few aspects, which certainly have 

important influence on optional water pricing will be discussed here. It should 

be made clear that general conclusions are dangerous to draw from the limited 

_. sample of agencies selected. However, with regard to those areas investigated 
-. at least some interesting questions can be raised. 


Differential Pricing by Class of Use. | 


Firstly all irrigation: districts who supply domestic water together with 


'- agricultural water apply a differential pricing schedule. This is logical, con- 


sidering the major constituent interest is generally agriculture and that federal 
projects (constructed usually be the U.S.B.R.) would follow a similar discrimi- 
. natory pricing policy. 


Again all those districts who purchase their water from the M.W.D. (Central 
Basin M.W.D., Ramona M.W.D., San Diego W.A., Orange County W.D., & 
‘Otay M.W.D.) also carry over the M.W.D. differential pricing scheme. This 
is understandable considering the large rebate given for agricultural water use ° 
- and any readjustment from the wholesale rate would be financially infeasible. 
Those districts having a differential pricing schedule ( 6 excluding the irrigation 
districts) usually have a rate schedule based on a cost per acre foot. The three 
exceptions are Otay M.W.D., Ramona M.W.D., and San Diego W.A. with .. 

- declining block rates (even for agriculture) and these agencies all purchase 
~ their water from the M.W.D. which has a fixed, but differential, price schedule. 


Only one (Central Basin M.W.D.) of the six districts mentioned above 


_- > levies no tax assessment. A differential (by class of use) rate structure was 


* found in 6 of the 9 agencies excluding Devil's Den other than irrigation districts 


~~ and was found, on the surface to be a result either wholesale supply price or 
-°. > agricultural interests influencing price policy of the district. 


Declining Block Rate, 


ee - ‘Where domestic water consumption appeared high a declining block rate 
~ usually existed. (San Diego W.A., Central Basin M.W.D. and Orange County 


_ -M.W.D. being the inportant exceptions. These purchased their water from the 
a M.W.D. of §.C.). 


Tax Assessments. 
Only 2 districts (Central Basin M.W.D. and San Gabriel W.D.) did not have 


tax levies. Central Basin M.W.D., however charges a surcharge of $1.00 pcr 
acre foot above ye -W.D. of §.C. 's rates which it purchases. 


. » Usually the tax assessment is the district's revenue source for capital costs of 
' expansion, for bond purposes, or for other repayment obligations. The usual rate 


- for outside their districts. (El Dorado also stated a 50% surcharge to all users 


: The rate of levy varied considerably especially among the irrigation districts. . 


is of the order of $0.25 per $100 of assessed valuation. In some cases it was 

not clear if the assessed valuation was on improved or unimproved valuation and 
this could account for the differences. Further examination of the District's 

Act would clarify this point. With irrigation districts and other districts with 
strong agricultural interests the levy is based on the unimproved valuation. Among 
irrigation districts the tax rate varied considerably, eeviouety reflecting each 
districts indebtedness. 


Metering 2 


Metering was common in districts with high domestic use and the usual meter — 
charging pattern was followed in terms of installation rental and service charges. 


Rate Schedules. 


It was observed that the pricing schemes for combined domestic and agriculture 
use followed 2 basic patterns - either a declining block rate or a per acre foot 
_. charge. (Exceptions are Fair Oaks and Carmichael). 


oe Both of the districts not using a price differential by use employed the 
~~ declining block type of rate structure. 


Only Alameaa County W.D. and Coachella Valley County W.D. had schedules 


| 


; a for outside district use) . 


Within a type of rate structure price and policy price seemed fairly consistent 
with variation being reasonably attributable. to merginel costs of service or 
anehaSe? distribution costs. 


‘Policy Statements. 


Few agencies commented on their water pricing policy. However, with 
- regard to those districts purchasing water from M.W.D. of S.C. the rational behind 
the differential price aspect of their rate structure was implicitly clear. One . : 
interesting statement (Ramona M.W.D.) justifying a declining block rate, favoring F 
heavy water consumers was "to encourage water use as the Disticts (Ramona's) 
'. System is operating below capacity, and, as a consequence, at less than peak 
efficiency". This is one result of over building water supply facilities and not 
_ using stage construction. 


Other justifications for a differential pricing policy were 
based on system demands billing costs, priorities in use and 
pumping costs. All of these reasons except pumping costs (and 
perhaps, but unlikely billing costs) cannot justify the differ- 
ential in price which exists between agricultural and domestic 
water use. 


3. Three General Policy Statements 


It was the intention of the writer to attempt to obtain from 
sources a direct inquiry of each district, a statement related to 
the District's pricing policy. Unfortunately only three brief 
statements were obtained. They are of relevance to the preceding 
data and discussion and are hence‘included below. 


Alameda County Water District 


This district and its area has a quite similar character in 
many ways to Santa Clara. Included in the district are about 
15,000 acres of irrigated lands and a present population of approxi- 
mately 60,000. The district is experiencing a rapid population and 
industrial growth. 


One of the district's major functions is the management of 
valuable ground water supplies in the Niles Cone, which underlies 
the district.* 


The districts other major function is the distribution of 
municipal water gupplies to: about 50,000 people and numerous 
industries within the district. Essentially all of the water used 
for irrigation, and a large part of the waters used for industry are 
obtained from individually owned wells. 


The District approves of repayment of all costs incurred by the 
State in the furnishing of irrigation water should be fully paid for 
by the users, thus allowing the acreage limitation to the eliminated. 


The District holds that all power developed by State water 
projects should be sold at rates that maximize total revenue. 


South Bay Aqueduct water and supplimented local supplies are 
used for ground water recharge. 5 


The district's source of funds from water (in pricing schedules) 
include water revenues from the district's municipal distribution 
system, ad valorum taxes and an assessment on the basis of water 
pumped from individually owned wells. No definite policy statement 
on the level of each to be employed in District's water pricing 
schedule can be made by the present writer, 


» Based on extract from Interim Assembly Committee Report, Vol. 26,No. 1. 


Coachella Valley County Water District. 


It is the stated policy *of the district that those who use 
the water shall pay all operation and maintenance costs and return 
to the State the aggregate of all reimbursable capital costs with 
interest. Acreage limitation is not favored, 


A uniform supply price to the agency from the state is supported 
where the water contract price would be based on proportional use of 
the main supply system. The need for a price differential is stated 
as being a_ matter to be: determined when the local contracting agency. 


Irrigation Districts in California. 


A general note on irrigation districts and their policy is given 
below. * 


*Irrigation districts today include over half of the irrigated 
land in the State, Irrigation districts, assess (tax) only the 
unimproved land value of all land in the district, whether it is 
irrigated or not. In irrigation districts as in county water districts 
all registered voters are eligible to vote. 


The tax on improvements in county water districts reflects the 
use of that act more frequently where there is substantial domestic 
service and where improvements, such as homes and industries are 
more the beneficiaries of the water supply than the fixed land itself. 
Also this type of tax raises substantially more revenue. 


The I.D.A. of California has consistently opposed the application 
of federal acreage limitation concept. 


As noted earlier selective sample of six irrigation districts 
was chosen to allow a brief and specific study of current irrigation : 
district water pricing practice. The irrigation districts were 
mainly chosen on the basis of having a reasonable level of domestic 
and industrial water service as well as agricultural water supply. 


This was done by determining the ratio of urban (in town) 
population to total ‘district population in the district. Subjective 
judgement was also used in this choice. 


A few irrigation districts were chosen with what appeared to 
be very low "in town" population to provide contrast with the more 
"urbanized" irrigation district. 


*Policy Statement extracted from Assembly Committee Report,Vol.26, No. 
Feb., 1960. 

*Extracts from Assembly Interim Committee Report on Water Problems, ~ 
Vol. 26, No. 1, Feb., 1960 


SECTION 3 - Part B: State and Federal Pricing Policy 


This part B, of Section 2, briefly outlines the water pricing 
practices and policies of the following government agencies: 


1. State of California Department of Water Resources 

2. U. S. Bureau of Reclamation 

3. U. S. Corps of Engineers 

4. U. S. Soil Conservation Service. 

The water pricing policies of these higher level government 
-agencies have been outlined to provide a different, broader, and 
perhaps instructive viewpoint for policy evaluation. 

It will be noticed from the following notes that each water 
agency, be it local, state or federal, has a water pricing policy 


that reflects quite clearly its objectives and aims in water re- 
source development and utilization. 


State Department of Water Resources Pricing Policy 


The following notes are extracts from Chapter IV, Assembly 
Interim Reports, Vol. 26, No. 1, "Economic and Financial Policies 
for State Water Projects", February, 1960. 


PRICING AND REPAYMENT OF VENDIBLE SERVICES 


Revenues from each bendible project purpose should fully re- 
pay the allocated costs of providing that purpose and full repay- 
ment can best be achieved by market pricing, to the extent it can 
be applied to a water project and that it is the only rational and 
economically sound pricing basis in our economic order. 


Pricing Basis 


Market pricing of water or power are not true examples of 
market pricing because limitations on price are established by the 
State in the public interest. In the pricing of water to irrigation, 
industry, and domestic users, the State and the purchaser are the 
only two entities in a given transaction and they determine the 
market price which is not expected to be higher than the costs. 


The value of project water to each purchaser will vary and 
the State's price, which only covers costs, will not fully reflect 
these variations in vlaue. Different cropping patterns, managerial 
efficiencies, distribution costs, sizes of operation and other 
factors will cause the value of the water to vary among purchasers... 
Local distributing agencies have the perogative to price water to 
the ultimate purchaser upon a combination of tolls and aseessments 
which can partially equalize the payment for water according to the 
value of water to the different purchasers. Full repayment will 
require the distributing agency to secure a fair share of costs from 
all properties and persons who receive any substantial value from the 
water supply. 


In furnishing water to farm and other lands, excessive benefit 
can occur if there is a) subsidy, b) land enhancement attributable 
to subsidy of c) land enhancement without subsidy. There should be 


no subsidy to irrigation water users or other purchasers of bendible 
services. 


A full-repayment policy with no subsidy is the most economically 
sound and easily administered restraint upon excessive land enhance- 
ment that the State can adopt in its water pricing. 


The state charge a one-rate, zoned price for water consisting 
of, a) a capacity charge to repay principal and interest on the 
aqueduct capacity designated for the purchaser, b) a demand charge. 
to cover the operation, maintenance and replacement costs of the 
actual quantity of water delivered at any time to the purchaser, 
and c) a Delta Pool charge representing the cost of furnishing 
water at the Delta. The demand charge and the repayment to the 
Delta Pool would contain escalation clauses to permit revision of 
charges. 


The net effect of using a one-rate, zoned price for water is 
to eliminate the need for the State to differentiate in either its 
pricing or water deliveries between water intended for agriculture, 
industry or domestic use. The state sells at wholesale and the 
local distributing agencies would make whatever differentiation 
with respect to ultimate use would best serve the local conditions. 
This principle is very important to irrigation water users because 
applying water to farmlands is generally reflected in=a substantial 
increase in commerce and trade throughout the irrigated area and 
in the ac iacent communities. 


In che Southern California area, the major water agencies are 
already operating under relatively flat rates for water, irrespective 
of use, with any resulting revenue deficiency being made up by. pro- 
perty assessments. 


A conservancy district coupled with a one-rate, zoned price. 
system in which the State charged one price for water at each zone 
along the aqueduct is used. A zone is defined as an aqueduct section 
along which the pumping, operation and construction costs are stb- 
stantially the same. The one-rate, zoned ‘price removes fromthe 
State's purview not only consideration of pricing to the ultimate 
consumer of the water, but also the related questions of subsidy, 
quantity discounts, premiums, or the equalization of values by 
combinations of water tolls and assessments. It should be noted 
that a one-rate, zoned price does not solve these problems, but 
leaves them to the local public distribution agency which is closer 
to the ultimate water user and local business interests. These 
local people know best the advantages of bringing water to the area 


and how much it is worth to both the farmer and the local business 
community. Under a one-rate, zoned price it would be possible for 
the local agencies to equalize the value of the water to various 
users by combinations of assessments and water tolls which consider 
both the type of use and the profitableness of its use. 


Bureau of Reclamation Repayment and Pricing Policies 


Federal programs and policies primarily serve national purposes 
and objectives so that what is appropriate as a federal policy. 
There are several overall reasons why federal reclamation policies 
were not found to be appropriate for California. 


First, federal reclamation policy has evolved from a long 
series of controversial policy changes with roots going back 50 years. 
Its original concept was merely the investment of interest-free 
money received from the disposition of public lands to build 
projects for the improvement of public lands. Later, the Bureau of 
Reclamation began using power and municipal and industrial water 
revenues to repay irrigation costs and also received federal tax 
moneys to finance construction which benefited public lands to 
project construction which primarily benefited private lands. 


It may be surmised that any similar state program which 
provides highly subsidized water may lead to extensive unearned 
benefits.and will be exceedingly controversial because of public 
interest will ted to limit and condition the receipt of the ex- 
tensive berefits provided. ; 


Second, it makes a difference to California's economy and 
the policies and the State should adopt whether the state of federal 
government:.constructs a project. 


Third, the use of bonds in California to finance projects 
requires the State to find some method to pay the interest on 
these bonds if irrigation water users do not. Interest is foregone 
on irrigation costs of federal projects. 


Fourth, the futuré economic growth of California will depend 
primarily on industrial expansion rather than agricultural growth. 


Fifth, the problems of limiting subsidy is granted. 


Repayment capacity or ability to pay tends to be a ceiling on 
water pricing and not a floor which can assure prices that will 
recover all or even a designated portion of costs. Ability to pay 
is a satisfactory measure of the market during project planning 
but it is not a basis for pricing. 


*These notes are extracts from chapter IV, Assembly Interim Reports, 
Vol. 26, No. 1. "Economic and Financial Policies for State Water 
Projects". February, 1960. 


The following is a direct, but abridged, extract from Re- 
clamation Instructions, Series 110 Project Planning, Part 116 
Economic Investigations, Chapter 6 Repayment of Project Costs and 
is included to outline Bureau of Reclamation Water Pricing Policy. 


INTRODUCTION 


Objective. Project costs associated with the purpose of irrigation 
are reimbursable without interest; those associated with the purposes 
of power and municipal and industrial water supply are reimbursable 
with interest; and those associated with the purposes of flood 
control, navigation, and fish and wildlife are nonreimbursable. 
Economic feasibility is . demonstrated when revenues which are 
anticipated to accrue as a result of the project and which would 

be available for payment of reimbursable costs are sufficient to 

meet those costs within a reasonable period. 


IRRIGATION REPAYMENT 


Basic Policy. Basic Reclamation law provides for development and 
Maintenance of a stable and prosperous family farm economy and for - 
repayment without interest, within a 40-year period or a 50-year 
period, of project costs property allocable to irrigation. The 
payment capacity of irrigators is that portion of increased net 

farm income available to meet water charges after allowances have 
been made for returns to:farm investment and to family labor and 
management. or family living. Water charges include a component for 
project investment and a component for project operation, maintenance, 
and replacement costs. 


Determination of Payment Capacity. Payment capacity shall be deter- 
mined by comparative analysis of farm budgets for family-type farms 
considered to be representative of future conditions with the 
project in operation, and for farms considered representative of 
future conditions without the project. The difference in net farm 


income between the two conditions should be analyzed in: terms of 
allowances for return to family labor and management, or family 
living, and for return to farm capital, in order to determine 
the residual available to meet water charges. Thus, payment 
capacity is the maximum annual amount that water users will be 
able to pay for irrigation service out of farm requirement, the 
project should not be recommended for authorization or construc-— 
tion. Premature commitments on repayment and related matters 
must be avoided, however, because the Commissioner's approval of a 
Definite Plan Report is required prior to execution of repayment 
contracts. : 


Repayment Contracts. 


A. Contracts Under Reclamation Project Act of 1939. The traditional 
contract based on Section 9(d) of the Act of 1939, provides for 
payment of annual operation, maintenance and replacement costs 
and for repayment of the construction obligation over a period 
of not more than 40 years after a development period not ex- 
ceeding 10 years. 


B. Loan Programs. Public Law 130 (July 4, 1955, 69 Stat. 244, as 
amended May 14, 1956, 70 Stat. 155) permits interest-free loans 
to irrigation districts or other public agencies for construction 
of distribution systems authorized under Federal Reclamation law. 
Public Law 984 (August 6, 1956, 70 Stat. 1044, as amended June 
5, 1957, 71 Stat. 48) provides for loans and grants for projects 
with an estimated cost of not to exceed $5,000,000. 


Costs allocated equitable to reimbursable purposes are repayable 
in not more than 50 years, with interest on. domestic, industrial, | 
or municipal water supply, commercial power, and irrigation benefits 
to lands held in private ownership in excess of 160 irrigatable acres 
by any one owner. Other project costs assigned to irrigation are 
repayable without interest. ; 


REPAYMENT OF POWER INVESTMENT 


Levels of Rates for Sale of Power. Power and energy will be sold at 
the lowest possible rates to consumers consistent with sound business 
principles. Rate schedules will be established on a basis which will 
recover the cost of producing and transmitting the energy and will 


return the investment in generation and transmission facilities 


together with interest in not more than 50 years. If irrigation 
costs are assigned to power for repayment, power rates shall be 
such as to pay out these additional costs within a reasonable time. 


Level of Rates for Irrigation Pumping. Preferential power rates for 
irrigation pumping on Federal Reclamation projects shall be given 
full recognition in establishing power rates and estimating power 
revenues. Uniform rates for pumping power shall be established over 
as wide an area as practicable. Generally, such rates on Federal 
Reclamation projects shall cover the average cost per kilowatt-hour 
of operation, maintenance and replacement expenses of the power 
system, and, without interest, the payment of that part of the power 
investment allocated to irrigation. 


Assistance Required for Irrigation. Assistance required from power 
revenues to assure full repayment of irrigation costs may require 

an increase in the firm energy rates. Ordinarily, the total project 
payout period will provide for a period of time, after the power 
investment is fully liquidated, for application of full net annual 
power revenues to assist in repayment of irrigation costs. 


As irrigation costs are repayable following a maximum develop- 
ment period of 10 years, and as power costs are repayable within 


50 years with no development period, some leeway in time may be 
available. 


MUNICIPAL AND INDUSTRIAL WATER REPAYMENT 
Basic Policy. Reclamation law and policy provide for the furnish- 
ing of raw water from Federally constructed supply facilities for 
municipal, industrial and miscellaneous uses. Municipal and in- 
dustrial water supply investments, including both construction costs 
and an appropriate share of interest during construction, shall be 
returned in full with interest within 50 years after the supply 
features are completed and placed in service. 


Contracts Under Act of 1939. Two types of contracts for the re- 


payment of investment costs are applicable under Section 9(c) of 
the Reclamation Project Act of 1939: 


(1) . Repayment Contracts. Contracts that require repayment of 
allocated costs over a period of not to exceed 40 years 
“from the year in which water is first delivered, with 
interest not exceeding the rate of 3.5 per cent if the 


Secretary determines an interest charge to be proper, and, 


(2) Water Service Contracts. Contracts for such periods, not 
to exceed 40 years, and at such rates as will produce re- 
venues at least sufficient to cover an approporate share 
of the annual operation and maintenance costs and such fixed 
charges as the Secretary deems proper. Subsequent contracts 
will be necessary to cover the repayment period of 50 years for 
municipal and industrial water. 


Basis for Rates and Charges. Payments for municipal and industrial 
water shall be established so as to affect project payout of 
allocated costs in a period of not to exceed 50 years. The rates 
or annual base payments shall be at levels sufficient at least to 
meet allocated annual operation, maintenance and replacement ex- 
penses regardless of the amounts of water furnished. The rates, 
also, shall not be higher than those necessary to cover costs of 
the most likely single-purpose alternative water supply in the 
absence of the project. 


Net Revenues. Net annual revenues are gross annual revenues minus 
annual operation, maintenance and replacement expenses. 


Net revenues shall be sufficient to amortize the municipal and 
industrial water supply investment with interest within 50 years. 
. When municipal and industrial water revenues exceed repayment 
requirements, or when they are available after the investment is 
retired, the surplus revenues may be applied to assist in the pay- 
ment of irrigation costs. 


Before leaving these statements on the Bureau of Reclamation's 
repayments and pricing policy, a note on Agriculture Subsidy is 
thought important. 


Besides encouraging inefficient development of water based 
agriculture in areas where the costs of delivering water is ex- 
pensive, most farm subsidies are questionable value to real farm 
income. Over a period of time as farm land is bought and sold, 
the farmers who own or rent the land will not be the people who 
derive the benefits from low cost water; they will have paid a 
price for their land which included the capitalized value of the 
water subsidy, and they will then be dependent on continuing 


water subsidy in order to improve. 


Again by establishing a price for agricultural users, based 
on marginal water supply cost, farmers would cease to be dependent 
on Federal subsidy and efficient and unwasteful water allocation 
would be approached. 


*S. R. I. report, Economic Consideration in the Formulation and 
Repayment of California Water Plan Projects, 1958. 


Corps of Engineers Pricing Policy Statement 


Extract from Corps of Engineers Manual - Water Supply Short- 
age in Corps of Engineers Projects 


APPENDIX IV 


Water Supply Act of 1958, Title 111, Public Law 85-500 
as Amended by Public Law 87-88. (43 USC 390b) 


Storage may be included in any reservoir project constructed 
by the Corps of Engineers to impound water for present or antici- 
pated future demand or need for municipal or industrial water, 
provided, that the cost of any construction or modification author- 
ized under provisions of this section shall be determined on the | 
basis that all authorized purposes served by the project shall 
share equitable in the benefits of multiple-purpose construction, 
as determined by the Secretary of the Army. 


That the City recognize the responsibility of repayment to 
the United States of bee costs allocated to the requested water 
supply storage. Se 


Repayment. 


a. All construction, operation and maintenance, replacement, 
and interest costs incurred by the Federal Government and allocated 
to water supply should be repaid by the water users except for part 
of such costs allocated to. future water. 


Interest Rate. 


The interest rate to be used to determine repayment requirement s 
in computing interest during construction on the construction costs 
allocated to water supply and interest on the unpaid balance will 
be determined by the Secretary of the Treasury pursuant to the Water 
supply Act of 1958 and will be furnished by the Chief of Engineers. 


Responsibility for maintenance and operation of water convey- 
ance facilities generally will be assigned to local interests. 


Soil Conservation Pricing and Repayment Policy Statement 


Extract from the Planning Manual of - Water Protection Handbook of 
UNITED STATES DEPARTMENT OF AGRICULTURE SOIL CONSERVATION SERVICE 


The plan can include only those works of improvement producing 
direct measurable benefits in (1) flood prevention, or (2) the 
conservation, development, utilization, and disposal of water. 


No single plan can be submitted for a watershed or subwater- 
shed area exceeding 250,000 acres. 


No structure providing more than 5,000 acre-feet of floodwater 
detention capacity or more than 25,000 acre-feet of total capacity 
may be included in the plan. 


MUNICIPAL AND INDUSTRIAL WATER SUPPLY 


This note deals with evaluation of facilities for provision of 
a municipal or industrial water supply as a part of a small water- 
shed project. 


RESPONSIBILITIES IN EVALUATION 


When a project includes provision for a municipal or industrial 
water supply, it is necessary that the sponsors furnish an estimate 
of the benefits to be expected. 


Soil Conservation Service 


The Soil Conservation Service does not estimate the benefits 
to be obtained from inclusion of a water supply for municipal or 
industrial use as a project purpose. 


Tt is “thought necessary before concluding this section, to 
include a further note on the water pricing practices of Federal and 
State Government Agencies. This section is therefore, devoted to 
an examination of these repayment aspects. 


The federal government does not undertake to supply water for 
municipal and industrial use as such, and the provision by the 


federal government of irrigation water is incidental to the ob- 
jectives of land reclamation and/or flood control. Thus, federal 


precedents may not be suitable for adoption by the State or local 
agencies. 


SL 


Municipal and Industrial Use. The federal government has regarded 
the provision of irrigation water as a project purpose separate 

and apart from the provision of water for municipal and industrial 
purposes, costs have been established separately. The subsidization 
of irrigation water has tended further to segregate the market for 
project water into these two distinct parts, and this distinction 
has carried over into the private economy as well. Many private 
water companies, for example, offer lower rates and charges for 
irrigation water than for municipal and industrial water, either 
directly in their schedules or through price differentials based on 
quantities of water delivered. If these precedents are followed, 
irrigation water and municipal and industrial water, to be supplied 
by State projects and local agencies, may also be regarded as 
serving different markets. 


*Taken from "Economic Considerations in the Formulation and Re- 
payment of California Water Plan Projects", Stanford Research 
Institute Report. March, 1958. 


The “ability to pay" determination is in effect negotiated 
by the federal government with the beneficiary groups. "Ability 
to Pay" is in reality an expression of the amount that the bene- 
ficiary believes he ought to be required to pay in view of establish- 
ed policies of subsidization and cost sharing. Usually, it is an 
amount that he is willing to pay in view of the amounts that other / 
users served by other projects are paying. Thus, the repayment 


determination is an arbitrary one, largely unrelated to allocated 
costs. — : 


The adoption of these practices by other agencies would hardly. 
seem appropriate or reasonable. e.g. The interest of the State of 
California supplying irrigation water would seem to be no different 
from that in supplying municipal and industrial water. Moreover, 
if a project has been formulated properly on the basis of estimates 
of economic demand, beneficiaries can be expects to have the ability 
to repay all costs (including interest) allocated to the irrigation 
water supply purpose. 


Because of a difference in basic objectives, it is likely that 
any State or local pricing policy with respect to irrigation water 


will result in payment terms less attractive to irrigators than 
those of the Bureau of Reclamation. 


Municipal and Industrial Water 


The objectives of the State are that the repayment policy for 
municipal and industrial water be the same as for irrigation water 
(i.e., full repayment of allocated costs by the beneficiaries). 


Certainly, if benefits are measured separately and costs are 
allocated separately using benefit values as determinants, different 
repayment requirements will result. Since, moreover, the benefit ~ 
value per unit of municipal and industrial water is likely to be 
greater than that of irrigation water, the price per unit of municipal 
and industrial water is likely to be greater than that of irrigation 
water. If any repayment schedule based on allocated costs, then, 
the repayment responsibility of irrigation water users will be less 
on a per-unit basis than will the repayment responsibility of mun- 
icipal and industrial water users. This difference is attributable 
to the causes mentioned rather than to any state policy of deliberate 
subsidization of irrigation water users as such. This feature also 
carries over to local agencies. 


: Also, if repayment requirements reflect the relative costs of 
transporting water to the various beneficiary groups, this differen- 
tial in repayment responsibilities will likely be accentuated. Most 
of the water visions of the California Water Plan is transported a 
shorter distance than most of the water that will be made available 
for municipal and industrial use. 


Irrigation Water. 


In federal practice, interest is waived on costs allocated to 
the irrigation water supply purpose. This waiver amounts toa hidden 
subsidy which, over the lifetime of a typical project, reduces by 
about one-half the irrigation water user's repayment responsibility. 
Costs allocated to irrigation are further limited to an amount separ- 
ately determined to be within the user's “ability to pay". Remaining 
costs are then reassigned for repayment from surplus power revenues, 
from revenues remaining from the sale of municipal and industrial w 
water after the costs of that purpose have been amortized, and in 
certain instances, from a portion of power revenues equivalent to 
the interest repayment on costs allocated to the power purpose. 


SECTION 4: Note 1: Water Pricing and Suggested Pricing Rationales 
within Retail Agencies in Northern California: 
A self contained note. 

The following note is based extremely heavily on a preliminary 
draft of Chapter 17, of "The Northern California Water Industry", 
by Joe S. Bain, Richard Caves and Julius Margolis, to be published 
in 1966. The moniter of this report wishes to make it clear that for 
the following information, he is greatly indebted to the above, yet 
uncompleted manuscript. 

This note is a review of the conduct of water agencies in deter- 
mining the prices charged by agencies for water distributed to their 
customers. We shall be dealing with short-run situations in which 
the water supply of the agency is not altered by building a new dam 
or enlarging canal. The agency must choose some means of allotting 
available water among its customers and, in the process, cover its 
own Sous of operation. Economists normally think of the adjustment 
of prices as the main method of performing this matching of demand 
to supply. In fact, various rationing tools besides price adjust- * 
ments receive considerable use in the water industry, and those are 
also reviewed below. | | 
A. Setting and Significance of Retail Water Pricing 

The pulk of Northern California agencies supplying water to 
final users takes the form of public districts, either special 


districts or general units of local government. The economie 


behavior of these units might best be viewed as that of cooperative 
organizations serving the economic interests of their regular cust~ 
omex's . whis analogy provides both a framework for making a norm- 
ative appraisal of the saneoimines of these units and a source of 
detailed hypothesis about their conduct. 

The decision on pricing water to momber-customers should -ob- 
viously provide a major test of the effects of the organizational 
traits of public water agencies on their operation. The pricing 
decision ageacte all customers and raises all possible issues of 
equity as between them. in the debates of agency a dapat 
issues of equity dn fact dominate the setting of prices. ‘The 
political nature of a public body necessitates a broad community 
support for its operations. A price structure which arouaes: & sense 

of exploitation may create insurmountable barriers to political 
consensus and frustrate other plans. 

Ageioultural water asendiel being largely atagto-purpawe 
organizations, ferealiy prove directly responsive to the wishes 
of their electorates in pe iny Gel wae: +i in other matters. ©The 
ehief interest of irrigatora, in the short run, Lies in minimiging 
the supply price of water; the chief legal restriction on the 
district's charges to then is that revinies cover all current 
finaneial obligations. Putting these organizational features to~ 


gether, the dominant objective of short-run pricing by agricultural 


water districts is predicted, and turns out to be setting charges 
to cover current money costs. Many other objectives, however, 

ean aleo affect agricultural water prices, and the relatively 
complex structure of these charges provides a vehicle for reflect~ 
ing them within the general framework of covering costs. 

Urban eats service is often provided by a department of a 
general municipal government, although special districts and pri- 
vate water companies retain a gignifieant role. In Sekerent to 
agricultural district, however, the pricing of water is less im- 
portant both to most customers and as an element in the range Of 
decisions ae by local city governments. Water prices are usually 
set primarily to cover cogts, as in agricultural agencies, and the 
structure of charges is used to promote other ere ae especially 
where wipisweie’ ehatyes to other governmental units occur. 

In Section g, some of the basic normative rules for the alloca- 
tion of vinee between independent, competing uses were outlined. 
For instance, water districts diverting the water of a particular 
river should divide it among themselves in such a way that the 
marginal value of water taken, net of transport and distribution 
costs, should be the same for all districts. This common marginal 
value becomes the net opportunity cost of water to each agency. 
Within a district essentially the same principle operates. Let 
us suppose, first, that the long-run marginal costs per acre~foot 


of the district's operations are the same for service to any member 


customer, Then the price charged by the district to customers should 
equal the sum of the opportunity cost of water to the district plus 
ite own long-run marginal costs of operation, with each user per~ 
mitted to take a quantity of water which equates this retail price 
to the net value of marginal product of water in his own operation. 
Such a retail pricing pattern in all districts, combined with a 
cerrect opportunity cost, would be consistent with optimal alloca-~ 
tion of water throughout the river bagin in question. In the result~ 
ing revenue fails to cover total costs for the district, a charge 
independent of the quantity of water taken should be levied upon 
users to make up the difference. 

Typically, water agency does not incur the same long-run 
marginal costs to serve all customers at all times, so that a 
single price to all members will not suffice. Customers will be 
located at varying distances from the agency's wholesale source of 
water or diversion point, and the greater length of canals or mains 
required to serve the more distant users are reflected in higher 
leng~run marginal costa of serving them, and a higher appropriate 
unit charge. Some residences or farmlands may lie at higher al- 
titudes than others, so that greater water costs are needed to sus- 
tain a given water pressure or delivery rate. Where the groundwater 
basin underlying an agency's lands serves as a natural storge basin, 
replenished by the agency's operations and drawn upon by the pumps 


of its members, prices must be adjusted to insure efficient conjunctive 


use of the groundwater basin. 

These factors influencing the appropriate retail pricing pattern 
direct our attention to many features of the tolls, assessments, 
block rates, and the like, used in pricing California water. They 
algo point to the importance of water rationing devices, where and 
when they supplement the use of tolls in allocating water among 
alternative final users. A pricing system that is optimal without 
rationing cannot be optimal if rationing is introduced with other 
factors constant. Water rationing is normally used only as an 
emergency measure in urban water distribution, but plays an impor~ 
tant part in some agricultural agencies. In abstract theory, optimal 
pricing and investment decisions can be made by setting prices equal 
to short+-run marginal costs and expanding the fixed plant whenever 
short-run marginal costs (and price) exceed long~run marginal costs. 
One can indeed conceive of correct investment decisions being made 
even if inappropriate pricing rules are in foree when the investment 
decision is made, assuming that the inefficient pricing is due to 
some cause other than lack of information. In fact, the evidence 6 
suggest that decisions of water districts to expand their storage 
and distribution capacity often rest (within the Limits of finan- 
cial feasibility) upon relatively simple tests of the “adequacy” 
of the existing water supply. In this case, links between the 
efficiency of short-run pricing and the efficiency of investment 


become extremely important. If excess demand for water appears 


because of pricing below short-run marginal costs, not only will 
gurrent water use be too great (in the absence of rationing) but 
also in the inducement to invest may look stronger than it should. 

The following sections deal first with the typical structural 
traits of retail water pricing systema and then turn more formally 
to the objectives which apparently underlie these characteristics, 
and to the normative implications of pricing. Agricultural and 
urban agencies by and large are treated separately, since the 
differences between urban and agricultural pricing are greater 
than their similarities. Whereaa most agricultural districts 
charge a constant price for water, urban price schedules almost 
always contain a “taper” or declining marginal rate. Though most 
agricultural districts levy a tax on land to supplement their tolls, 
most urban water systems do not rely on taxes. Agricultural 
districts seek to use associated activities such as power as a means 
to reduce the price of water, while urban systems sometimes divert 
their water revenues to cover part of the costs of other public ser~ 
vices. In many agricultural districts districts the irrigator us- 
ually has access to supplies alternative to the district, such as 
pumping from the ground-water basin, or occasionally, diverting from 
ariver, This choice is not open to the urban consumer except for 
large industrial firms. 
B. Patterns of Water Pricing 

The major division of charges is between those which vary with 


the quantity of water purchased and those which are independent of 


quantity. The latter charges may take the form of texes, and there~ 
fore be levied on both water users and nonusers. They may consist 
of a charge for a meter connection, minimum delivery charge, or 

a fined toll per crop-acre. Quantity charges may be based on a 
metering of the volume of water delivered, or some cheaper method 
may be used to relate the charge to the quantity taken. 


Water tolls and 


Most agricultural water districts employ a charge containing 
two components, a water toll proportional to the amount of water 
sold and a tax levy proportional to the assessed value of the pro-~- 
perty within the district. The water toll is based on the number of 
units delivered, or sometimes approximated by the number of irr~ 
igations or the number of acres of a given crop irrigated. The 
acre~foot is the most water measuring unit for irrigation service; 
however, some districts retain charges based on a measurement of the. 
rate at which water flows during the season rather than the volume 
of it delivered. (The common measurements of flow are the miner's 
inch) Domestic water service is normally charged in units such as 
thousands of gallons per day. 

A number of districts approximate a water toll by a charge per 
irrigation under a rotational delivery system or a charge based on 
the number of acres of each crop a farmer raiges. Such substitutes 
for prices per unit of water are used because they avoid the need 
for measuring water delivered, 


When one divides the charges per acre set by the approximate 


ro] 


number of acre-feet applied per crop, the charge per unit of water 
frequently turns out to vary significantly from crop to crop. For 
instance, in 1960, the Glenn~Colusa Irrigation District’s charges, 
including an assessment, work out to be about $1.20 an acre-~foot 
for general crops, $1.10 for rice, and $0.86 for clover. Sometimes 
the variation from crop to crop seems to be random; at other times, 
as we shall see, the district has a conscious policy of favoring 
or discouraging particular crops. The districts which cast their 
water tools in the form of charges per crop-acre are not randomly 
distributed over the state. They concentrate in areas where water 
is relatively abundant and cheap, principally the Sacramento River 
valley. It may be noted that measuring water consumption becomes 
inefficient when the cost of the water itself is very low, at least 
from the viewpoint of the district seeking to set charges in relation 
to its costs. 

Although a number of cities in the Central Valley, such as 
Fresno, employ a fixed charge and do not meter water consumption, 
some kind of two-part tariff is the most common arrangement in 
urban water pricing. This usually consists of a fixed “meter charge" 
(sometimes including a minimum quantity of water monthly) and 
atoll which usually declines significantly as the user's monthly 
consumption increases, Tables 3 and 4 show the structure of these 
charges for a sample of cities in the San Francisco Bay area. 


Table 3 shows the meter charge and the toll pertaining to the first 


Table 3 
Residential Water Charges and Their 
Components, Selected San Francisco Bay 
Area Cities, 1960 


Mini- 

mum Mimi- Toll for 

charges Total cost of mum fst. 100 Toll 

5/8" or water per month charges c.f. over per 100 

3/4" on 5/8" meter 2° min. del- c.f. lgst. 

meters 1,000 c.f. 50,000 c.f. meter ivery delivery 

(1) (2) (3) (4) (5) (6) 
wntioch $1.75 $2.35 $ 77.85 $ 1.75 $ .20 $ 415 
3urlingame 1.50 3.00 123.00 6.00 .30 223 
daly City 0.00 3.70 113.95 0.00 295 225 
fast Bay Muni- 
sipal Utility 
District . 1.60 3.00 81.64 15.86 .20 .09 
fairfield 3.00 3.20 52.20 5.00 .10 - 10 
dJayward ; 50 (4.00 109.42 3.50 235 1s 
Hillsborough 2.00 5.20 147.00 5.00 232. °- 223 
Napa 1.50 3.07 42.50 3.50 ~262 — 2133 
Palo Alto 1.35 2.70 111.10 5.10 27 -20 
Pittsburg 2.65 _ 3.33 96.78 7.00 2225 .19 
Redwood City 1.80 3.30 131.08 9.00 ae 22 
San Bruno a) 1.25 2.00 75.50 1.25 Ss oe 15 
San Francisco -70 3.29 107.35 4.85 259 -135 
Santa Clara 1.35 2.20 68.60 5225 «22 Be | 
Sunnyvale 2.00 3%35 95.56 7250 2335 .18 
Vallejo é 1.50 3.00 108.05. 1450 30 sL77 


.© For delivery from the city's wells. Higher tolls pertain to water purchased 
from the San Francisco Water Department. 


Source: City of Redding, A Survey of Water Rates and Related Data for 
86 Municipal Systems in Calif. as of Jan. 1, 1960 (Redding, 1969). 


Table 4 
Relation of Unit Water Costs for Large and Small 


——S ee 


Consumers, selected San Francisco Bay Area Cities, 1960. 


Costs per month Costs per month Col. (2) 

for 1,000 c.£. for 50,000 cu. f. + col. (1) 

5/8" meter 2" meter (per 

(per 100 c.f.) 100 cu. ft.) 

(1) (2) (3) 
Antioch $ .235 S 4155.7 $ .66 
3urlingame | .-300 237 -79 
Jaly City oF -2279 -62 
fast Bay Municipal 
Utility District ~30 -1931 64 

Pairfield : 32 -1044 .33 
dayward | 40 224 56 
1illsborough ; sae 30 58 
Napa | .307 .186 61 
Palo Alto ae | e222 82 
2ittsburg | 333 1926 58 
Redwood City <a3 22696 81 
San Bruno ~20 | -151 76 
San Francisco 4329 223 . 68 
Santa Clara 22 -137 x Oe 
Sunnyvale 335 2021 .60 
Jallejo— as 130. 2161 72 


Source: City of Redding, A Survey of Water Rates and Related Data for 86 
Municipal Systems in California as of Jan. 1, 1960 (Redding, 1960) 


and to the largest blocks of water purchased, along with total 
costs to the consumer of 1,000 and 50,000 cubic feet per month. 
Tabla 4 shows columns (2) and (3) of Table 3 into average costs 
per hundred cubic feet, to facilitate comparison of the charges 
to large and small consumers. 

The tables show declining marginal water tolls for all but 
two cities and declining average unit costs to the customer for all. 
As column (3) of Table 3 shows, the rate of hanes is far from un- 
iform. Although cities do not in general set different schedules 
for different types of users, the quality discounts are primarily 
for the benefit of selected industrial users. Special rates are 
typically established for standby capacity to fight fires (sprink- 
lers in buildings or fire hydrants) or for special customers, in- 
cluding public users nbz, parks, and the like) and spcial 
‘industries such as Sree 

Tax levies 

Tax levies, the other major component of water charges, are 
somewhat restricted by state laws setting the powers of various 
types of districts. Treigation districts can levy annual ad 
valorem taxes on land exclusive of improvenients sufficient for 
certain fixed obligations and other special purposes. There is 
a statutory maximum on the rate of taxation for operation and main- 


tenance and for other general purposes. Taxes can he levied accordé- 


ing to benefits where payments must be made to the United States 


or where improvement districts operate within irrigation districts. 


These provisions leave a good deal ‘of flexibility to the dis- 
tricts. Hence they can select any mixture of charges they wish. 

Assessment patterns vary a good deal from district to dis- 
trict. At the Fresno Irrigation District (surrounding the city of" 
Fresno), which draws its entire water revenue from.taxes on unim- 
proved land, district land that receives surface water eepoites is” 
generally assessed at a flat $100 an acre, but the assessment is o 
only $75 on land to which surface water must be pumped by the irr- 
igator. The asseesment is $40 on land that receives no surface 
water; and $18 on land that holds riparian rights to the adjacent 
Kings River. Some irrigation districts have recently adopted Land 
valuations directly relating to soil productivity by using infor- 
mation provided ay the Bureau of Reclamation, so that the tax 
component of eee charges contains a peieeipeie ance see value-of 
service element. 

Assessment practices of urban agencies are quite different. 
The East Bay Municipal Utility District (Oakland and nearby eines 
levies a tax on all land and improvements in its jurisdiction, 
accepting the county assessor 's estimation of the value of Beapenty: 
County water districts and conservation districts are the other major 
water agencies levying taxes in the urbanized San Francisco Bay 
area. The county water districts employ all property in their 
area as a tax base and similarly accept county assessor's appraisals. 
Conservation districts must usualy restrict their assessments to 


land only. The benefits which they confer, frequently controlled 


ground-water recharge, are widely dispersed, and many residents may 
gain only slight benefits. Restricting the tax base to land 

only then becomes a political necessity. Unlike irrigation districts, 
conservation districts such as the Santa Clara Valley Water Con- 
servation District accept the county assessor's appraisal of un- 
improved land as the base for tltir taxes. 

Many depvonteabar districts, like urban water agencies, use 
pricing patterns more complex than a combination of straight tolls 
and levies. Normally, these patterns have grown from some special 
problem of adjusting the incentives facing water users or securing: 
eqiitable treatment of different groups within a district. Some 
districts, such as Exeter Irrigaton District add another basic com- 
ponent to their rate in the form of a demand charge for each con- 
nection to the irrigator's fields. 

Join’ use of taxes and tolls 

The mixture of tolls and taxes chosen by districts often depends 
strongly on local history, but a few generalizations can be made. - 
Irrigation districts in relatively prosperous areas, or districts 
that are themselves wealthy through sales of hydroelectric power 
generated at their storage dams, often use a moderate tax levy 
but no toll on water ae Modesto and Turlock Irrigation Districts) 
Modesto imposes no water charges of any kind; Turlock has no toll 
but maintains a small tax levy of $1.10 per $100 assessed valuation) 
The old districts clustering around the Kings River also use only 


bands and no tolls. Local spokesmen state that this is a traditional 


preference in the region, but it also makes good economic sense. 
Because of the age of tleir simple distribution systems these dis- 
tricts have no bonded indebted:ness, and because of their appro- 
priative rights to Kings River water diverted upstream from point 

of use, no heavy unit costs for pumping or storage. Thus their 
costs are both low and relatively independent of the amount of water 
distributed, so that revenues can be adjusted to costs more easily 
through the use of a tax than of a toll. 

A different pattern appears in some of the districts of the 
eastern Sacramento River valley. Many Sacramento valley districts 
went through painful bankruptcies in the 1930's. Assessments are 
still feared as a ee the land," and several districts there- 
fore avoid them entirely. Of the dozen districts on the east side 
of the Sacramento valley, three collect no taxes at all. Another, 
Richvale Irrigation piece tee imposes a temporary tax for a year 
at a time whenever its water toll revenues fall short of covering 
special financial vequlnrenent es At least two districts, Camp Far 
West and Deer Creek, charge no toll at all and derive their 2: 
venues entirely from taxes. 

Many more districts use some comaination of tolls and taxes 
than depend on either alone. Where the toll-tax balance does not seem 
to be arbitrary, a good many things can determine the actual pattern 
chosen. Some districts seem to set their levies at a rate which will 


just meet scheduled payments on their bonded indebtedness. Thus 


the Panoche Water District, on the west side of the San Joaquin 
valley, calculates its $5.60 tax rate per-acre to cover the inter- 
est and principal on its bonds. The toll is left to cover the cost 
of water brought from the Bureau of Reclamation plus the district's 
variable operating costs. Other districts buying water from a | 
wholesaling agency often set the toll to cover the wholesale price. 
and load the other variable costs and all fixed costs onto the tax. 
Generally speaking, a relatively large number of districts set tolls 
and levies in such a way that the toll approximates the average 
variable or marginal cost of water to the district, while fixed 
ebsts are covered by tax levies. 

Whatever pricing pattern is chosen, many districts prefer to keep 
taxes and tolls stable for as long a period as possible. This practice 
is possible because most of a public water district's costs are fully 
stable, either in total amount or relative to the amount of water 
distributed. Many districts have built up reserves which can be 
drawn upon temporarily to cover excesses of variable sibendi ines 
over receipts. 

The divivion of revenues between taxes and prices is more 
complex in urban water agencies. Many are parts of amet eee 
ments, and where no separate tax is levied for the purposes of 
supporting the water department it is difficult to distinguish 
the tax implications of the revenue structure. Unlike the fiscally 
independent water agencies, municipal water departments rarely are 


supported by tax funds. On the contrary, water profits may be used 


may be used to support other municipal functions. Where water 
departments are used as instruments of taxation, the purpose 

may be either to overcome political resistance to expanding 
revenues via property taxes or to shift the tax burden as among 
or away from, the residents of the area. To the extent a profit- 
making water department sells outside of the city limits, it 
shifts the burden of local public services to non-residents. 

To shift tax incident within a city by water pricing pro- 
bably is seldom a conscious policy of its political leaders. 
These shifts are probably a byproduct of water profits sought for 
another reason: there is less resistance to this means of finan- 
cing iieeeueed city expenditures. Commercial interests are often 
vocal on organized opposition to government expansion, and low- 
income property holders are reluctant to support any increases in 
property-tax rates, An “indirect-tax illusion" probably inhibits 
the low-income group froom seeing the possible relation atwcen 
taxes and water rates, and the way in which water-reat increased 
can work to their relative disadvantage. 

Given the advantages of using utility revenues to support 
general city governments, the small size of such transfers is not- 
able. Burlingame tries 6 maintain a constant contribution of 
water-department profits to the city treatury of $20,000 to 
30,000 annually. Palo Alto's water department, along with those 
of other cities, contributes a sum in lieu of local property taxes 


to the city. In addition, these water departments commonly supply 


water free to the cities and at low charges to the local fire 
districts. In one case, the city of Vallejo, political issues of 
equity forced the abandonment of the use of utility charges as a 
source of general revenue. 

Though some cities with integral water departments have used 
water revenues as a substitute for property taxes, those urban 
water agencies organized as independent governments have generally 
followed the contrary policy. Their financing practices closely 
conform to those of agricultural districts analyzed above. The 
East Bay Municipal Utility District, the North Marin County Water 
District, and the Contra Costa Water District, and the North Coast 
County Water District all levy taxes to supplement the revenue 
from water rates. The reason must frequently given for this 
practice is that of equity. Spokesmen argue that the benefits of 
water are widely dispersed throughout the comminity, and some of 
the greatest beneficiaries, eg. like stores, are among the lightest 
users. , 

The North Coast County Water District, like many of the 
agricultural sysneices levies a tax to cover capital charges and 
a toll to cover its operating and maintenance expenses. The North 
Marin County Water Siete levies a tax to maintain a sinking fund 
on its capital investment, which includes excess capacity installed 
in ee of growth of demand. Presumable the tax should 


decline as the user population grows to the anticipated levels, but 


instead of the agencies plans contemplate continuing reliance on 


taxes. 1. This behavior is typical of independent urban water 
agencies, which maintain a relatively constant tax revenue. 

Taxes facilitate the financial operations of independent 
water agencies, though they complicate those of other public bodies 
in competition for the politically acceptable total tax take from 
a given property base. Though the directors of water agencies are 
usually drawn from ene group of civic leaders of the community, 
they tend to develop allegiances to the welfare of their single- 
purpose agencies. This dedication to a single function is most 
marked in agricultural water agencies, but it is also strong in inde- 
pendent urban agencies. 

‘certain specific advantages accrue to agencies from the use of 
taxes to supplement water tolls. The interest costs on general 
poiigad on bonds are lower than on revenue bonds, but the former 
can be used only by agencies which employ general taxing power. 

The use of taxes thus permits lower interest costs and slightly low- 
er water rates than if all revenues came from tolls. Furthermore, 
the presence of taxes eet: to pay off general-obligation bonds tends 
to protect water districts against inroads by competitive suppliers. 
Even if an aiteriative Supplier can offer a price lower | 

than the average cost for an established agency, the presence of an 
irremovable tax can make an incremental cost to water users of the 
competitor's service higher than the incremental cost of water from 


the resident agency. Any shift between suppliers must then take the 


cumbersome form of controversial and costly referenda to leave 
one district and to join another. 
c. Objectives in Pricing Agricultural Water 

The preceding discussion of the components of water-district 
revenues has suggested some of the motives which affect the deter- 
mination of their general level of revenue relative to costs and. 
the structure of charges used to secure this revenue. These 
pricing motives and their effects more directly, with reference 
first to agricultural agencies is now being considered. 

The conscious pricing policy of public water-agency manage- 
ments in the speieeieel sector, reflected in interview after 
interview, is to - set tolls and tax rates so that current 
costs outlays will be covered, or occasionally to cover these 
costs plus a Seateibation to a "safe" surplus. Small increases 
or decreases in districts ‘tolls and taxes are explained in terms of 
changes in current aoate.. 

Public water districts frequently inapease their vilpSnces in : 
anticipation of nignaxeitere expenditures, partly to keep the year- 
to-year change in carges small, partly through a strong conservatism 
in financial matters. This explains some of the available facts 
about aggregate cost and revenue data for California water districts 
which would otherwise seem inconsistent with the hypothesis of pric- 
ing to cover current outlays. Not only have some districts built up 


substancial surpluses, but the rate at which total revenues of Calif- 


ornia irrigation districts have exceeded total expenditures has been 


as much as 10 per cent in recent years. Is this consistent with a 
reigning motivation of pricing to cover current costs? Part of the 
answer lies in the failure of irrigation districts to record the 
depreciation of assets as a cost, and some districts allow reserves 
to build in anticipation of these expenditures. 

Pricing and incentives for water use 

Besides covering current costs and providing a return to surplus, 
an irrigation district's charges are often set to affect the incent- 
ives of its water customers. These incentives cover a good many 
facets of the users‘ behavior, such as the amount of pumping from 
ground-water basins, the timing of draft upon surfface water supplies, 
the construction and maintenance of conveyance facilities, the crops 
grown, and so forth. 

Let us consider the Lower Tule River Irrigation District, one 
of the customers of the Bureau of Reclamation's Friant-Kern Canal. 
Its pricing policies reflect both the adjustments made by districts 
to the terms of water supply offered by the Bureau of Reclamation, 
and also the extreme importance of the conjunctive use of ground 
and surface water supplies. Districts holding permanent contracts 
for Friant~Kern water are. largely assured a certain minimum annual 
supply of “Class 1" water for which they pay $3.50 an acre-foot at 
canal-side. Besides, in all but very dry years they may receive some 


additional supply of "Class 2" water, in uncertain quantities up to 


a maximum, at $1.50 an acre-foot. The average unit cost of the water 
is lower the more is taken. 

The district normally varies its water toll between $2.40 and 
$3.20 an acre-foot with the supply of surface water available, rais-- 
ing it in dry years and lowering it in wet years. This achieves two 
objectives for the district. First, it controls the amount of water 
demanded by irrigators form the district. The pump lifts for “se 
districts’ irrigators vary from 60 to 200 feet, so that the out-of- 
picket costs of pumping (roughly four cents per acre-foot per foot 
of lift) are often within the range of variation of the water toll. 
Thus ane farmers are near the margin of indifference between surface 
and ground-water supplies, making the demand elasticity for surface 
water (roughly the change in quantity demanded due to a change in 
force) very high over this range. A second desired result of this 
pricing policy is to cause of district's revenue to vary with its 
total costs as between dry and wet years. Thus, changes in the 
district's financial obligation to the mien of Reclamation can be. 
met without changes in assessments or wide variations in the district's 
surplus. In 1958, a year when irrigation water was particularly 
abundant, the Lower Tule River district resorted to shifting from a 
water toll per acre-foot to a charge per irrigated acre. This 
maneuver reduced the narginal cost of surface water for the irrigators 
to zero, except for their own labor. It caused considerably greater 
quantity of water to be applied, as two crops that are widely 


grown in the district, alfalfa and permanent pasture, produce largely 


in proportion to the amount of water applied. On the highly permeable 
soils covering much of the district, nine to ten acre-feet of water 
could be applied during the year to permanent pasture. From the dis~- 
trict's point of view, this had the desirable results both of causing 
considerable surface water to percolate through the root zone to the 
underground basin and of encouraging the growth of pasture grasses 
which loosen the soil and increase its permeability for further per~ 
colation. 

The Lower Tule River district's practices are typical of those 
of many irrigation districts. The adjustment of water tolls to affect 
farmers‘ incentives for éieadiad between surface and pumped ground 
water is common throughout the important districts on the east side 
of the San Joaquin River valley. There are at least three reasons 
for this. First, the pump lifts for irrigators in much of this area 
are such that the average variable (and marginal) cost of securing 
ground water isin the same neighborhood as the average total unit 
cost to public districts of providing surface water. Second, nearly 
all irrigated farms in the area retain their own pumping plants and 
wells, either because of the receipt of surface water is relatively 
recent or because surface supplies have never been sufficient to 
last through the whole irrigation season. Third, the requirement of 
the Bureau of Reclamation that its contract customers pay for their 
total contractual supplies (after a development period) weather they 
take them or not compels the districts to develop pricing that induces 


farmers to use surface water when available and thus accomplish 


cyclical storage of water in the snaerarcuna aquifers. 1. Thus, 
several districts, such as the Madera Irrigation District and 
Chowchilla Water District, both located north of Fresno, seek to 

set their water tolls equal to the average cost of private pumping 

in the district. On top of the necessity for setting a water toll 
low enough to induce eh uebs within reach of the surface distribution 
canals to use them, there is the problem of equitable treatment of 
district farmers who can and those who cannot use surface water. 
Under these policies, the farmer who operates his own pumps lays out 
about as much as one who aapetds on the district's supply, sane 
inequities are felt. The water toll, set at $2.85 (1964) socves £H8 
same double purpose of manipulating incentives to secure use of 
surface water and achieving equity between those who can and Cndee who 
cannot use surface supplies. Defining appropriate normative criteria 
for appraising pricing practices in these cases of conjunctive 

eeuind Genag ce aa eebien raises complex, separate questions; the | 
appraisal of these practices is undertaken below. 

The price structure of water districts often discriminates be- 
tween different crops. Although sometimes unintentional, these 
differentials often reflect conscious policy. The adjacent games and 
Tranquility Irrigation Districts, located on a distributary of the Kings 
River both set their toll structure to serve rice at a lower toll per 
acre~foot than other crops. Rice is more tolerant of alkali than other 
crops, and this fact, plus the effect of heavy water applications to 


rice of leaching alkali from the soil, makes it an excellent crop for 


reclaiming alkali land. Another reason is that rice farming would he 
unprofitable in this area if rice-growers paid as much per acre-foot 
of water as do other crops; an element of value-of-service pricing is 
thus involved. A somewhat different form of discrimination between 
crops appears in the Merced Irrigation District's pricing system, under 
which the payment of the district assessment entitles a farmer to as 
much as four acre-feet per zcre. The district meters water delivered 
only to crops that normally use more than four acre-feet per acre, 
and these pay $1.00 for the fifth acre=foot per acre, $1.50 for all 
additional. Thus the marginal cost of surface water differs from 
crop to crop. It is aes tee crops that are normally light users of 
water, but rises in steps for those crops that are heavy water getee. 
In Siew bE the fact that eit Merced district has a high water table 
and some drainage problems which require pumping by the district, this 
scale of charges may be rationally designed to penalize crops which 
through heavy runoff ey percolation contribute to drainage difficulties 
and increase drainage costs. Rising ground water due to havey water 
application to rice prompted the Jacinto Irrigation District (on the. 
west bank of the Sacramento River) similarly to adopt penalty rates in 
the 1920's. 

Many irrigated areas of the Central Valley lack storage facilities 
and so do not have equally good access to surface water through the 
irrigation season. Thus, water has an increasing imputed scarcity 


value as the season goes on. Some districts recognize this by setting 


the water toll lower in the early part of the season. Thus the 
Chowchilla Water District charges $2.00 an acre-foot after June 
1, $1.50 before. Chowchilla is a customer of the Bureau of Re- 
clamation, which makes Class 2 water available at $1.50 to the 
district only early in the season, so that the district's costs 
and revenues vary together. Irrigation districts maintain some 
se iedng practices that affect incentives other than those directly 
relating to the use of water. The maintenance or Luapoganan® of 
the individual farmer's distribution facilities is often a concern 
to the districts, because it affects the efficiency of their overall 
operation and the apparent adequacy of their water supplies, e.g., 
aie ieee weeeaetian District sustains interest of the farmers in 
maintaining the distribution system and subsidizes new construction 
svdtidiatenancs projects of the improvement districts. 

Equity in pricing agricultural water 

Equity among various classes of eveisand or customers of the 
district is a major factor governing pricing policies Often this 
isa cdteen ce providing equal (or acceptable) treatment to persons 
who are iseaked within a district s boundaries and subject to its 
assessments but are not direct customers for its water A heTeRY 
problem of this sort faced the Exeter Irrigation District in setting 
an equitable scale of charges to cover the relatively high costs of 


its high-pressure pipeline distribtuion system The district includes 


the city of Exeter, and city dwellers pay its taxes and vote in 
district eTaebiona: Tax rates cannot be raised too high without 
stirring a threat of rebellion by the town residents. On the other 
hand, water tables under most parts of the district are reasonably 
high and pumping costs to individual irrigators reasonably low; 
thus, water tolls likewise cannot exceed a certain range without 
inducing some irrigators to use ground water rather than the 
district's supplies from the Friant-Kern Canal. Thus, for land 
lying below (west of) the Friant-Kern Canal, which bisects the 
district, Exeter's toll is $5.00 an acre-foot. The tax rate is 
$2.00 per $100 assessed valuation, with irrigable land assessed at 
$150 an acre and non-irrigable alnd at $75. In addition, there is 
an annual standby charge of $3.75 an acre and $15 for each outlet 
or _ diversion from the aietributing system, similar to a demand 
charge in urban water rates. The district devised this pricing 
system when it was seeking approval by the voters, including the 
city of Exeter, for a contract with the Bureau of Reclamation to 
install its elaborate distribtuion system. This proposition could © 
be passed only if the district committed itself to assessments no 
higher than those needed to cover its general overhead, apart from 
repayment obligations on the distribution system. The pricing 
system of the adjacent and similar Ivanhoe Irrigation District 


provides a sharp contrast to Exeter's elaborate scale of charges. 


Ivanhoe, having no town within its boundaries, covers similarly 


high costs by a $3.00 toll per acre-foot and a whopping $14 tax 


rate. 1 


Exeter's complex pricing system has proved useful for manipu- 
lating the quantity of water demanded by irrigators. In both 1956 
and 1958, the district faced the prospect of being unable to sell 
all of the water it was obligated to purchase from the Bureau of 
Reclamation. In 1958, it adopted the device of raising the standby 
charge from $3.75 to $10 an acre, giving credit at the relevant 
toll rate against the extra $6.25 an acre for any water purchased. 
This device worked Siitewelt and the district plans to use it in 
future wet years. Exeter Irrigation District had sold a portion 
of its entitlement to Bureau water to other districts before, but 
does not anticipate having to do so again. 

Securing reasonable treatment of genieants of a public water 
district who derive no direct benefit from its activities is the 
major equity problem affecting irrigation district pricing policy 
and in one form or another affects many districts. Many districts 
adjust their tolls and tax assessments to these conditions, and those 
which do not make such sajusenenke often seem to suffer chronic 
internal controversies, and often result in political upheaval. 

Some types of pricing consideration seen by the districts as 


issues of equity may simply amount to recognizing differences in 


costs of service. Some districts serve a portion of their territory 
by gravity distribution but have to pump water to other users. The 
common practice of these districts, such as Exeter Irrigation 
District and Southern San Joaquin Municipal Utility District, is to. 
charge the customers served by pumping more per acre-foot than the 
others, with the margin set to cover the cost of electric energy 
used in pumping. The difference amounts to $1.25 per acre-foot for 
Southern San Joaquin, $1.50 for Exeter. Again, the standard 
explanation offered for this practice is that a difference based on 
energy costs of pumping Seems "fair". Many irrigation districts 
form improvement districts for the purpose of installing particular 
segments of the distribution system and levying the repayment ob- 
ligation directly on ibee who benefit, but for solving the problem 
of allocating current costs this device is much less common. 

Pricing by water districts is seldom clouded by issues of 
equity between growers of different types of crops, large versus 
small operators, or other such personal diet incktens among direct 
customers of the district, but a few examples exist, e.g., discrim- 
ination in favor of rice growers sometimes seems to rest on a 
recognition of their lesser ability to a 

Price discrimination against outsiders 

One final objective frequently seen in the retail pricing of 


agricultural water is to charge district customers who are not 


citizen-members whatever the traffic will bear, charges to non- 
members would be set to maximize profits to the cooperative plant, 
and the available examples seem consistent with this procedure. 

The Fresno Irrigation District serves some customers outside 
of its borders who hold legal rights stemming from an old ditch 
eheaey: The district charges them a water rental set at $0.50 
highes per $100 valuation than the tax rate for district members. 
Since the Fresno district has no toll, the average cost of water to 
outsiders is higher in the same proportion. 

A similar pricing problem arises for districts which produce 
and sell hydroelectric power. When the power goes to an outside 
electric utility, it is generally sold at a price that will allow 
irrigation water to be detrinitea very cheaply or even free to 
énaveeste district members. This is true not just when power is 
sold to a utility, such as Pacific Gas and Flectric Company, ut 
also when the district retails electricity to its own residents 
(including urban households). Examples are found in the policies 
of turlock and Modesto Irrigation Districts. Water Districts 
undertaking investments in dual-purpose water and power projects 
regularly seek to maximize their net revenue from power sales = 
order to reduce the cost of irrigation water. 

D. Non-Price Allocation of Agricultural water 
The practices and objectives of agricultural water agencies in 


setting retail prices and the tax-toll balance have a number of 


implications for allocative efficiency. However, price is often 
not the sole device used to ration available water supplies among 
competing users in a district. Some irrigation districts ration 
water as a regular arrangement; in this case, water tolls have no 
direct normative significance as an allocative device. 

The types of rationing used by agricultural districts depend 
on the nature of their physical facilities. [In fact, the open- 
ditch and low-pressure pipe systems used by most agricultural 
districts lead to the use of short-run rationing by irrigators © 
taking turns using the full flow of some segment of the dieteiburion 
system. This is called the rotation method. 

In many cases, tolls and taxes are juggled in ways described 
above to achieve at ease @ rough balancing of demand and supply 
over the season. Some district, however, ration by cutting back 
all order pranerevehalty wich they sum to more than the ant icipated 
supplies. Districts which draw upon uncontrolled streamflow ration © 
over~all demand more frequently. 

Like pricing policies, a district's rationing policies can 
become an issue in internal disputes. 

To what extent does rationing over-ride the influence of water 
tolls on irrigators' demand for water? The practice obviously has 
substantial significance in adjusting the short-run timing of demand 


for water within an irrigation season, but this is not particularly 


important. Its role in constraining total demand Over an irrigation 


season holds much greater significance, and this also seems sub- 
stantial. The general inclination of water districts to set tolls 
and taxes so that current financial outlays are covered cannot be 
fully compatible with the use of price as the sole rationing device 
in many cases. Because of the discontinuous nature of investments 
and the legal constraints precluding expansions of any kind for some 
districts, a price which bore the sole responsibility for rationing 
scarce water to compet ing final users would yield sustained en 
pluses for more districts than actually show such financial vesuita: 
This conslusion turns our attention to the financial obligati ons 
of districts, and points to the older districts with no owned . 
storage capacity and no contracts with major wholesalers. Their in- 
vestments are either fully amortized or of insignificant scale re- 
lative to the quantity of water distributed, and thus their current 
operating costs per anit oF water are quite low. For them, Sati sas 
ing is probably quite important in dliceariag water, and the water 
toll (if any) often Sigegacaven the marginal value produce of water. 
For those districts having recent major investments or contracts. 
with wholesalers (or both), tolls may serve to perform the bulk of 
the rationing function. 

The bulk of agricultural water distributed by public districts 
in the Central Valley is probably not subject to poeitae.: system- 


atic and substantial rationing over the irrigation season. In 


most cases the marginal price of water to the irrigator can wield 
some influence on the quantity which he uses. 

In short, the allocative effects of rationing on the distribu- 
tion of water within districts does not seem conspicuously serious 
in the short run. (A more detailed discussion of effiency under 
rationing will not be given here.) Although undoubtedly, some 
irrigators waste water in the absence of a price incentive. How- 
ever, vacdoning may combine with certain pricing practices to give 
misleading impressions about the demand of an area for additional 


water supplies, and thus contains important implications for the 


efficiency of capital allocation and of the water-rights system 


in the industry. 


F. Agricultural Water Pricing and Economic Efficiency 

The pricing patterns of some agricultural water dis- 
tricts reveal no apparent economic logic. The majority, 
however, seem to have built their charges on the basis of 
numerous considerations of equity and efficiency as seen 
from within the aiateicn. There is a vital question of 
the performance of these pricing systems, in terms of the 
level and timing of water use which they tend to induce 
and the allocation of water within districts. 

To begin with the positive aspects of agricultural 
pricing performance, a majority of districts seem to use 
both a toll and a tax as sources of revenue. This combination 
of charges, when properly used, has certain optimal proper- 
ties for allocating resources. When an enterprise operates 
with a constant marginal cost and some fixed costs, it 
will normally incur losses if it sets a single price for 
its product equal to the marginal cost. It is a familar 
proposition of public-utility pricing theory that in such 
weeea only a two-part tariff can both return normal profits 
to the enterprise and peanut customers to buy at a price 
equal to marginal cost. Those districts using both taxes 


and tolls possess the basic ingredients for such a system. 


To what extent do actual water-district rates meet 
the exact requirements for a two-part tariff? Some render 
the toll meaningless as an allocating device by setting 
it on some basis other than per acre-foot of water, or by 
imposing rationing to regulate the volume of water taken. 
Still others strike a balance between tolls and taxes on 
the basis of issues of equity, efficiency considerations 
not related to the marginal costs of the district, or 
simply traditional practices and prejudices. 
| ‘Nonetheless, a significant number of cases remain in 

which taxes are set to cover the district's bond interest 
and redemption requirements and some portion of the general 
| administrative expenses, |§ leaving maintenance and operations 
expenses plus the wholesale cost of water, if any, to be covered 
by the water toll. Michael Brewer's statistical finding of 
good correlations between changes in i eieaeten districts’. 
haministrative and maintenance and operations costs and their 
revenue from water tolls confirms this as the dominant pattern. 

es: districts’ variable costs, principally operation and 
maintenance plus any wholesale costs of water, are a relatively 
eeagtane linear function of the volume of water delivered, then 
water pricing would seem to come close in many cases to the 


theoretical norm -- at least in the short run. 


Even where tolls are related to a district's variable 
costs and taxes to its fixed costs, some biases can creep 
in through accounting weaknesses. Depreciation accounting 
is in scant use, and money costs reflect payment obligations 
relating to fixed facilities often built at times of much 
lower prices. Not only do districts tend to under-estimate 
their total costs and engage in capital consumption, but 
they also probably underestimate the current level of aver- 
age variable or marginal costs. 

Besides those districts using both a toll and a tax, a few others 

- may also employ pricing which approaches optimality on the basis of 
marginal-cost principles, Several districts in the Sacramento Valley with 
relatively unlimited supplies of ‘water delivered through gravity canals 
probably have marginal costs very near zero, and thus price appropriately 
by using a tax but no toll. On the other hand, similar districts in the 
area employ a toll but no tax. 

Beyond the general principle of setting tolls in relation to variable 
costs, a series of complex issues arises Soneersing the appropriate 
interpretation of variable costs for some districts. The joint management 
of ground and surface water supplies provides the most important of these, 
since the two sources are alternatives for the bulk of Central Valley 
irrigators, and many districts' tolls take this into account, 

Come simple and "unrealistic" theorizing becomes helpful. Assume 


first that the ground-water basin underlying a district is essentially a tank 


with fixed capacity, and without autonomous inflows or outflows. Assume 
that spreading operations (undertaken at some cost by the district) can 
replenish the ground-water basin, but no water applied to crops by ir- 
rigators percolates to the basin, The District buys water from a whole- 
saler at a fixed price per acre-foot in the summer, and at a fixed and 
substantially lower price in the winter and spring when no irrigation demand 
exists; sales by the Bureau of Reclamation from the Madera and Friant- 
Kern canals are subject to such an arrangement. Inthe long run, the 
district will minimize water costs to its members by purchasing winter 
water and causing percolation to "fill up" the ground-water basin, if the 
winter-summer differential in wholesale prices exceeds the costs of 
percolation plus pump retrieval per acre-foot. In the irrigation season, 
higher-cost summer water should be purchased by the district only to the 
extent necessary to prevent the marginal costs of ground water ‘(district 
| cost of winter water plus incremental spreading and pumping costs) from 
exceeding the marginal cost of surface water (district cost of summer water 
plus incremental costs of surface distribution). 

Achieving this optimization would require some special tactics for 
the district because of an institutional quirk: irrigators are very rarely 
charged for private ground-water extractions in Northern California, and 
so the private cost of ground water (marginal pumping costs) falls short 
of collective costs to the district ( irrigator's pumping costs plus.the 
district's wholesale price and marginal spreading costs). If the district 


set a toll on surface water equal to the _higher marginal cost, ground water 


would be used excessively. The optimal solution in this case would be 
a pumping tax to equate private and total costs of ground water; if the 
pumping tax is ruled out, then a close to satisfactory solution would be 
to lower the charge on surface water (loading the uncovered costs onto a 
tax) and to use rationing (if necessary) to prevent over-intensive use of 
water, 

In the actual circumstances faced by San Joaquin agricultural 
water districts, the amount of percolation to ground-water is more or 
less technologically fixed, and the supply of summer water to a district 
purchasing water from a wholesaler is rationed. These facts, plus as- 
sorted uncertainties (e.g. optimum ground water levels), make the 
common practive of keying tolls on surface water to the level of private 
pumping costs look reasonably sensible. 

Most other questions about districts’ tax-toll adjustments are 
simpler to analyZe. Where a district's marginal cost of service to one 
group of customers significantly differs from that to another, the dif- 
ference usually shows up ts some extent in the tolls charged. (e.g. 
pumping costs to the district are often put in at their incremental cost). 
On the other hand, many opportunities for appropriate differentials in 
tolls are undoubtedly missed, and our appraisal generally tends to the . 
conclusion that while the efficiency of agricultural water pricing at 
retail is low, it could be worse. 

Before leaving this appraisal of the efficiency of agricultural water 
pricing at retail, we should note some factors which may have wider 


significance than for allocation within districts. 


1, Districts' unwillingness to sell water to outsiders without a price 
differential (if then) supports the likelihood that excessive use in districts 
with "strong" water rights goes on unimpeded. 

2. Rationing means that the prevailing tolls do not directly test 
the marginal productivity of additional supplies of water; the increase needed 
to eliminate excess demand might be either small or large. 

3. Analysis of water demand suggests that water use may be more 
closely related to average total unit costs (taxes plus tolls) to the ir- 
rigator than to average variable costs (tolls alone). 

Thus, the chances of districts' investment decisions being seriously 
distorted by their pricing practices seem somewhat remote, The same 
conclusion, of course, need not hold with regard to federal and state 
agencies undertaking large-scale water storage and transfer ona whole- 
sale basis , under conditions where commercial feasibility of projects is 
not prerequisite. 

G, Pricing Municipal Water: Objectives and Pressures 

Let us now consider the motives behind urban water pricing and the 
pressures that shape it, The range of influences playing upon urban 
water price structures and the possibilities for success or failure in 
equity and efficiency in designing pricing systems are greater than for 
agricultural water districts. ‘Nonetheless, water prices hold a good deal 


less significance for the urban economy than do agricultural water prices 
for irrigated farming. Partly as a consequence, we can tell less about 


the behavioral objectives underlying urban water pricing systems. 


Objectives of Urban Water Pricing 


Setting revenues to cover costs constitutes the most basic rule 
for urban agencies, as for agricultural ones. 

An immeditte qualification arises for those cases in which city 
water bills are used as an instrument of taxation, as was described above. 
Costs again should be interpreted as financial obligations, for the ac- 
counting practices of urban agencies focus rests on a historical-outlay 


concept of cost. 


? This measure of costs can diverge greatly from the econ- 
enienlay relevant one of the benefits of other kinds lost to 
society as a result of using resources to provide water to a 
given class of users. 

The historical costs of land procurement give no clue to 
the value of the resource being used in water supply. 

The practice of setting a price differential between those 
who are residents of the territory of the relevant government 
and those outside the area is even more el egiene than among 
agricultural districts. 

Here we are reminded of the characterization of public 
water agencies as cooperatives, but in the urban sphere more is 
at stake than just the economic welfare of member-customers. 

Except for the East Bay Municipal Utility District, the 
bulk of urban water in the San Francisco Bay area is supplied 


by city governments. Although their policies in regard to charges 


to outsiders differ markedly, almost all of them discriminate. 


-@.g. Antioch and Martinez charge outsider twice the price to 
insiders, while Daly City's outside prices are only 25 per cent 
higher than those for insiders. The facts of differentials are 
clear but the reasons are not. 

Three justifications are commonly given for the inside- 
outside differential. The one which would seem to be thr 
most specious is that it costs more to service those outside 
the city limits. Though this might be true occasionally, 
it is equally true that substantial differential costs within a 
eity are rarely matched by differential prices. A second reason 
mich bears oka WaLEAE that the residents of the city pay 
taxes to support the municipal government, and therefore the 
outsider must pay a higher price to compensate for his lack of 
tax liability. But urban water systems are usually not tax- 
supported and in fact sometimes collect revenues for the general 
funds. “. A third reason which is unofficially but widely accepted 
is that a differential is a device to encourage annexation. Some 
cities in the San Francisco Bay area have aggressive otais for 
territorial expansion, and water is one of their instruments. 

Like agricultural districts, urban water departments create 
a few price differentials between customer groups because a 
sense of fairness indicates that substantial cost differences 


should be reflected in prices. Except for fire protection, 


however, such price differentials are small and probably more 

rare than in the pricing of agricultural water. The more 

common pattern is for a city to establish a single rate structure 
which, on the average, covers all the costs of water distri- 
bution. The result of this averaging is a subsidization of the 
use of the high-cost water. For many cities located along 

southern San Francisco Bay, high-cost water is a seasonal phenomenon, 
since they use San Francisco water to supplement their supplies 
only during the dry period. It would be appropriate for them 

to charge seasonally differentiated prices to reflect the cost 
differentials, with the expectation that they would thereby reduce 
the demand for more expensive water. But none of the urban systems 
interviewed uses seasonal price variations. 

‘Differentiation by height of pump lift would be another basis 
for varying prices with costs (e.g. Burlingame). Despite these 
isolated instances of rate differentials justified by costs, 
the general practice is a uniform rate structure independent of 
elevation, distance from reservoirs, or other sources of cost 
differences. 

The two major deviations fiom a uniform retail price 
for urban water are fixed monthly charges for connections and 
tapered tolls or commodity charges. The connection charges 
increase with the size ge connection, and the commodity charges 
decline with the volume of water taken. Water departments 


apparently create these structural elements in water charges 


because they believe that a more suitable relation of prices to 
costs results. The trouble lies not in the motive but the 
achievement: as we shall see below, these structures typically 
rest upon faulty analysis. 

Finally, one objective in setting retail water prices 
which plays an important role among agricultural agencies holds 
sporadic importance in the urban sector. That is the adjustment 
of charges to manipulate the incentives for individual users 
to draw upon the ground-water basin. In much of the San Francisco 
Bay area, ground-water is either not used at all, or is pumped 
by water agencies rather than by individual users. (However, both 
Alameda and Santa Clara counties contain districts which both 
import and sell surface water and also replenish the underground 
aquifers drawn upon by individual farmers, industrial firms, and 
municipal water systems.) 

ene device proposed, the pumping tax, would serve potentially 
to fill a gap in the types of pricing devices used by agricultural 
districts, a gap shown in the preceding discussion of their 
pricing practices. Legally, a pumping tax constitutes a true 
tax, since the ground water is not viewed as the "property" of 
the government agency which has helped to replenish it. In fact, 
current proposals contemplate levying the tax on the basis of 
the amount of water pumped, so that it becomes the economic 


equivalent of a toll. As in agricultural agencies, such charges 


are often set primarily in the light of equity considerations. 

In Santa Clara County the problem is complicated by the 
many independent municipal systems which tap the ground supplies: 
and by the presence of competitive wholesalers. 

In Santa Clara Valley the bulk of water used has been pumped 
from ground storage, with growing wholesale purchases from the 
city of San Francisco, the State of California and the Bureau 
of Reclamation, and these aapevensntacs imports percolate into 
the underground basin. 

The financing includes a countywide tax of $0.105 per $100 
of assessed valuation, a pumping tax of $5.00 per acre-foot of 
agricultural water and $10.00 per acre-foot of water for municipal 
and industrial uses. The justification for this charge is that 
it will provide any ineantive for cities to abandon the use of 
ground-water supplies 

| While a pumping tax could well constitute an efficient 
nlaecseive device in such a situation, actual ayarase will rest 
upon complex political pressures and objectives that may not 
achieve an efficient result. 
Urban water pricing and competition: 

An element significantly affecting urban water pricing 
which is not present in the agricultural sector is potential 
or actual competition. In urban areas, however, the access of 


customers to alternatives usually varies sharply, and so its 


i 


influence is likely to affect the advantages which the rate 
structure offers to different customer groups. Furthermore, 
overlapping retail water supplies seem more common in urban 
areas than in the agricultural sector. 

The water users most likely to employ competitive threats : 
against their supplier are those to whom water rates or quality 
may make a large economic difference, and industrial customers 
being typically the much heavier water users are the most likely 
one case of successful pressure of industrialists upon the water 
rates has involved the East Bay Municipal Utility District (EBMUD) , 
and Standard Oil Company of California who in 1949 decided to 
develop a competitive supply. 

| In 1949 the voters of Richmond approved through the formation 
of ie Southwest Contra Costa County Water District (SWCCWD) . 


*Refer to pp. 86-89, Report, Margolis 


H. Urban Water Pricing and Economic Efficiency 

Unlike the pricing systems of agricultural water agencies, 
urban pricing systems generally rest on formulas and procedures 
which are well known and widely used within the public-utility 
industries. The bulk of their costs are the fixed costs of storage, 
treatment, and distribution systems. 

If the physical plant of an urban water system can be viewed 
as continuously variable in scale, so that incremental costs 


are defined for each aspect of the output or capacity of the 


system, then rules can be stated for an efficient pricing 

system as an elaboration of the marginalist principles developed 
in Section 1 and in the preceding appraisal of agricultural 
water pricing. The components of an urban water pricing schedule 
for the individual customer should include: (1) a fixed charge 
per period of time to cover customer costs and a proportional | 
share of fixed costs not otherwise allocated; and (2) a quantity > 
charge which covers only incremental operating costs, if none 

of the capacities of the system is being fully used, or operating 
‘costs plus the incremental capital cost of any capacities which” 
are fully utilized. 

Rules of this type have often been proposed for the pricing 
of ater and related aineeiear utility services, yet have obviously 
made rather little headway in practical application. Two economic 
phenomena clearly stand in the way of their acceptance: costs 
that are incurred jointly in serving wees than one customer; and 
units of fixed plant that can be built only at one scale or 
added only in large, discontinuous units. 

In facilities subject to joint use can be varied continuously 
in scale, their presence does not significantly change the | 
applicability of the marginal pricing principles suggested 
above, They do cause the marginal cost of supplying a given 
quantity of water to one customer to depend on the amounts 
taken by others, so that a shift in the demand of the others 
can shift the marginal-cost function of serving the one, and 


thus the appropriate price to be charged to him. _. Apart from 


this effect, the basic rules for efficient pricing are not 
altered by the existence of joint costs in continuously variable 
facilities, although the interrelation of the marginal-cost 
functions for different users of a joint facility might be felt 
to raise issued of equity. 

More destructive of the marginal approach to pricing is 
the existence of facilties which are fixed in scale of can 
be varied only discontinuously. The distribution of such costs 
becomes a matter of equity and not of efficiency, and it should 
be handled so as to avoid interfering with any other components 
of charges which are designed to secure some objective of marginal 
adjustment. 

Even if units of physical plant are variable in scale, such 
variations may perforce occur in sufficiently discontinuous 
fashion or under such constraints that maintaining a pricing 
system related to incremental costs, aside from operating costs, 
becomes impractical. The most reasonable approximation to a 
correct pricing system may then reflect a separation of capital 
and current overhead costs into classes of separable and common 
costs which can reasonably be allocated to particular dade or 
groups of users, on the one hand, and truly joint costs, on the 
other. Prices can then be set to cover the average costs 


imputable to each user plus a proportional share of the truly 


joint costs. Such a relatively sipie procedure would produce 
the same result as pricing according to marginal-cost principles 
if costs are approximately constant. Furthermore; if operating 
costs are covered by a charge proportional to the amount of 
water purchased by each consumer, the allocated joint and 
separable costs are appropriately added on as a fixed or demand 
charge, and a two-part tariff again remains the best form of 
pricing. 

| One qualification to these propositions about pricing 
in relation to marginal costs andthe proportional allocation 
of joint, fixed costs comes from the theoretical case in which 
price discrimination may be justified. Under certain conditions, 
the use of price discrimination may permit the construction of 
a joint facility subject to decreasing costs to a larger scale 
than if each group of customers is charged a sum equal or pro- 
portional to incremental costs. The effect of the discrimination 
is to favor groups with a-relatively more elastic demand and : 
increase the average revenue attainable from the sale of any 
given output. The expansion of the fixed plant thus warranted 
may reduce unit costs: and permit a lower charge to each group 
than if discrimination were not used. 

Demand and quantity charges 
The urban water pricing systems of the San Francisco 


Bay area bear little relationship to any pattern that would lead 


to the beptei cnt use of existing capacity or the proper incentives 

for its expansion. Let us consider some of the problems involved. 

(A table showing the rates of the San Francisco water Department is 
given, as an example in the Appensix). Almost all Bay systems employ 
a fixed charge per customer that may or may not be related to customer 
costs. The fixed monthly charges may be a reasonable estimate of the 
costs of connections, billing, meter maintenance and the like. 

The other component of charges to the main classes of consumers-- 
residential, commercial and industrial--is a commodity charge with a 
declining block rate. One may justify a de¢lining block rate as a 
device for covering the total costs of the system while charging a 
price for the last unit of water taken equal to its marginal cost. 

But in practice the block rate does not work out that way, nor is it 
usually justified in those terms. A substantial price differential 
prevails by type of customer. Unless these differentials are related 
to cost differentials, there will be an inefficient allocation of water 
between customer, and possibly excessive investment. 

The demand of large industrial doneunere is said to fluctuate : 
less than that of residential users, requiring relatively smaller 
reserve capacity in the system. This nay’ hold for some cities, but it 

does not for San Francisco, for example. Of course the fuisvart factor 
is not the variation in demand of the respective classes but the demands 
placed by each group at the time of peak utilization. If residential 
demand during the peak demand period is more uncertain than industrial 


demand, requiring greater 


reserves to be held against it, then costs could justify a price 
differential. But this differential would not extend to non- 
peak periods, in which a uniform price should be exacted from 
both broups unless other cost differentials are present. 

Distributional economies probably exist for serving large 
cnauueeial consumers compared with small residential consumers, 
although the distributional reservoirs and pipeline systems of 
most water systems provide integrated service to these two cus- 
tomer groups and the costs of serving them cannot be separated. 

Price ditterentials between areas 

Cities typically impose higher water charges for service 
outside their boundaries, yet the differentials seldom seem to 
rest upon a satisfactory economic analysis. 

| Discrimination through special rates 

Certain urban water rates quoted to special types of users 
often constitute a possible source of inefficient pricing. Most 
cities provide free water to their own governmental agencies. 
Some of these departments -- parks and playgrounds, fire, eeveke 
cleaning and maintenance -- are heavy consumers of water. This 
practice not only loads the cost of general governmental services 
on the water user, but it also tends to encourage inefficient 
water use. Another water use, fire protection, involves slight 
consumption of water but imposes a substantial cost on the 


system in the form of extra capacity, a cost which is rarely 


| related to the payments exacted from the beneficiaries. The 
revenues collected from the provision of the hydrants are 
probably well below the costs of providing the service. In 
Palo Alto, it has been estimated that as much as one-fourth of 
the total investment in the water system is chargeable to the 
fire protection function. However, only two percent of its 
operating revenues came from hydrant rentals. 

The underassessment of direct fire protection costs means 
that these come to rest on the water purchases of general con- 
sumers. The practice tends both to shift the incidence of the 
costs of fire protection and to render the community unaware of 
them. Expenditures on an improved water system are often justi-~ 
_ fied with the argument that it will cost the community little 
or nothing, since the outlay for extra storage, pumps or aietvic 
bution capacity will be offset by the reductions in fire insurance 
rates. 

In the aggregate it may often be nie that the offset _ 
insurance savings may be considerable, but the savings will not 
go entirely to the same parties who pay for the increased capacity. 
The largest gainers tend to be the commercial interests, with 
large flammable inventories and very low water consumption. Among 


residential consumers the bulk of the savings will go to the 


upper-income groups, who have higher value homes but whose 
water consumption stands little above the average. 

Since the fire-protection costs consist mostly of main- 
taining augmented capcity, they would best be financed through 
a property tax levied by the fire district. 

In final appraisal, the pricing systems of urban water 
agencies resemble those of agricultural districts in having 
certain features appropriate to ideal rsesource allocation. 
However, such formal structures of charges seem to be applied 
davgaiy without any basis in a correct economic analysis of 
their relation to costs. Furthermore, the use of tapered setae 
and special rate schedules for a few users creates significant 
possibilities for price discrimination between user groups, in 
relation to the long-run marginal costs of serving them. Dis~ 
tortions ef water allocation as between classes of urban re 
sumers thus may have greater relative importance than ieee 
between agricultural users. But for both groups of agencies 
deficiencies in retail pricing practices and resulting allocational 


distortions are varied and important. 


Obtained from Mr. Warren, DWR, Sacramento, September, 1965 


Note on Industrial Water Rate Information; Source: Direct 
Extract from DWR files, Sacramento* 

There is no complete information on water rates in California 
for industrial uses, with particular reference to surface water 
supplies. Water rates vary throughout California, depending upon 
physical conditions, and on the pricing policies of the respective 
water wholesalers and retailers. 

Tnformat ion on water rates readily available to the nevaes 
ment is principally related to large wholesalers for agricultural 
and municipal water (1,500 to 1,500,000 acre-feet per year) and 
certain domestic rates. Although the latter rates cannot be consid- 
ered directly applidable to indusrial purposes, they are indica- 
tive aes probable relative industrial water rates in different 
areas of the State. 7 

The Department is currently constructing the State Water 
Project to deliver water to contractors in the Central valley, 

San Francisco Bay, Central Coastal, and Southern ear estne sewed: 
of the State. Under the State's pricing policies, the rates to 

a given wholesaler will be the same whether the water is seoiied 
for industrial, municipal or agricultural purposes. Although 


the charges are made on a rather complicated six-part basis, 


they are estimated to be equivalent to the following unit rates 


over the project repayment period for the following sample areas: . 


Cost per 
Area acre-foot 


Sacramento Valley $ 7 


San Joaquin Valley 
Vicinity of Kettleman City 13 
Kern County 16 


San Francisco Bay 


Solano County 26 
Napa County 15 
Alameda County 21 
Santa Clara County 24 


Central Coastal 
Santa Barbara County 63 | 
San Luis Obispo County 57 


Southern California 


Vicinity of Palmdale 38 
Vicinity of Victorville 47 
Vicinity of San Bernardino 54 
Vivinity of Castaic 45 


The following wholesale rates are generally appli- 
cable to the water sold from the major federal projects con- 
structed by the Bureau hs Reclamation in “California: 


Area Cost per acre~-foot 
(municipal and 
industrial use) 


Sacramento Canals Service 
Area between Red Bluff : 
and Woodland $ 9 
Contra Costa County 10 


Santa Barbara County 
Goleta-Carpinteria 35 


Eastern Kern County (future 
construction) 23 


Eastern Sacramento County 
(future construction) 14 


The following domestic rates for cities were noted 
in 1960 (based upon 50,000 cubic feet per month) and may be of 
interest: 


Southern California (Average $61) 


Range of Source of Water 
costs per acre-foot Cities Rates Wells % Surface % 
$30 to $40 South Gate 33 100 0 
Oceanside 37 68 32 
Lynwood 40 100 0 
El Monte 34 100 0 
Azusa 36 80 20 
Compton 35 100 0 
Indio 35 100 0. 
$40 to $50 Arcadia 53 80 20. 
El Centro 43 0 100 
Manhattan Beach 50 21 79 
San Fernando 41 100 0 
$50 to $60 _ Alhambra 59 100 0 
Burbank 54 83 ew ae 
Glendora oi) 100 0 
La Habra SL 5 95 
‘Onterio 56 100 0 
-Redlands 57 90 10 
Riverside 53 75 25 
San Bernardino : 54 82 18 
Santa Monica . 60 15 75 
Torrance . 60 15 85 
$60 to $70 Anaheim 62 60. 40 
Inglewood 67 AO : 60 
Los Angeles 66 21: 79 
Monterey Pax . 66 100 0 
Monrovia : 68 100 fe) 
Newport Beach ~~. 63 10 100 
Pomona 61 85. 15 
Santa Ana 67 50 50 
Uplands 64 100 0 
greater than $70 Hawthorne 73 90 10 
. Glendale 74 87 13 
Beveraly Hills 85 70 30 
La Verne 72 95 5 
Pasadena 72 44 56 
Long Beach 78 61 39 
San Clemente. 131 100 0 
San Diego 125 0 100 


Whittier 77 100 0 


San Francisco Bay Area (Average $85) 


Source of Water 


Range of 
costs per acre-foot Cities Rates Wells %: 
$30 to $40 Napa 37 0 
$40 to $50 Fairfield 45 25 
$60 to $70 San Bruno 66 190 
Antioch 68 8) 
Santa Clara 60 100 
$70 to $80 East Bay 
Area 71 
Greater than $80 Sunnyvale 83 82 
Pittsburg 84 ) 
Burlingame 107 0 
Daly City 99 0 
Hayward 95 20 
Hillsborough 128 0 
Palo Alto 97 40 
' Redwood City 114 0 
. Vallejo 94 0 
. San 
' Francisco 94 0 
Central Valley (Average $35) 
$10 to $20 Atwater =—-:19 100 
$20 to $30 Winters 22 100 
Porterville 23 100 
Colusa 23 100 
Lodi 26 100 
Turlock 28 100 
Yuba City 30 100 
$30 to $40 Tracy 38 100 
-Fresno 34 100 
Gustine 32 100 
$40 to $50 Davis 4l 100 
Modesto 50 100 
Ripen 45 100 
Greater than $50 Sacramento 61 14 


Surface % 


100 


75 


ooo 0o0o°o 


ooO°0 


ooo 


86 


Information concerning industrial water rates may best be 
obtained from the California State Chamber of Commerce, 350 


Bush Street, San Francisco 3, California. 


SECTION 4: Note 2 


Water Pricing in Southern California 
. A note on M. W. D. practice 


The«following Note is an abridged extract from, “Water 
Supply, Economics, Technology and Policy," by Hershleifer, 
Dehaven and Milliman. os 


"In general, water in southern California has been made 
artificially cheap to users in comparison to the costs of pro- 
viding increments of supplies. This underpricing is especially 
serious when measured against the cost of water that the state 
planners wish to transport to the area via the Feather River Pro- 
ject. In Southern California, in addition to general underpricing 
of water, discriminatory pricing in favor of agriculture appears 
to be responsible for some degree of misallocation in water use. 

_ It is, unfortunately, very difficult to secure statistical 
breakdowns of water use in the area, because of the multiplicity 
of political units and private companies and the lack of any 
system of central reporting or even standardization of reporting 
methods. Analysis (Harris F. Seidel and E. Robert Baumann, "A 
Statistical Analysis of Water Works Data", journal Amercian Water 
Works Association, XLIX (December, 1957, 1531-32) of water rates 
at the retail level in Southern California are lower than those 
found in many parts of the United States where natural water 
supplies are much more abundant. 

The rates for all but one of the reported cities, decline as 
water use increases; most cities in Southern California employ 
system of declining of "promotional" rates. It has been pointed 
out that there was some justification in terms of cost for rates 
reductions to large users. Primarily, large users require less 


of a distribution network than do a group of small users taking 


the same quantity of water in the aggregate; billing and collection 


expenses are less; maintenance and wastage will presumable be less; 
and, finally, there may be less frictional pressure loss. A 
proper study of the question of whether these declining rates 
to large users are actually justified by cost differences, or 
whether they constitute special favors to large water-users, would 
involve a careful study of the factors mentioned above. 
Note: that some of the cost savings in serving larger users 
can be and already are reflected in reduced charges for initial 
apfidece ion to the system and in smaller recurrent fixed charges 
(per unit of connected capacity). 

| "promotional" rates not based on cost differentials may be 
sanadher justifiable in situation where the system has idle 
capacity, so that the marginal cost of delivery is small; they 
would eavesent a form of price discrimination designed to 
wagment wayanuas while keeping marginal prices low. But in- 
areas approaching full use of their current water-supply facilities | 
and so considering the importation of sepenedve new supplies, the 
excess-capacity argument does not hold. It would seem logical at 
this spay for responsible authorities to reconsider their structure 
of declining block rates. As water is made more costly to them, 
of course, large users will be induced to make more economical use 
of existing supplies. 

Most municipal water systems, including those in Southern 


California, tend, as we have discussed earlier, to price water on 


the basis of the average cost of production and distribution. 
Such pricing is correct is situations where the average costs 
are relatively constant. But, where average and marginal costs 
diverge, average-cost pricing will lead to inefficient use. 

To illustrate, we will assume that the incremental production 


costs of water supply for the city of Los Angeles are as_ follows: 


Amount in (per acre-feet) 
Source acre-feet Production cost 
Aqueduct 320,000 $ 2.00 
Local Wells 105,000 10.00 
MWD water 38,000 25.00 


Total ........ +. 463,000 


On the basis of these figures, which are roughly indicative, the 
average production cost of water for Los Angeles is $5.70 an acre- 
foot. Yet, because all increases of water use in Los Angeles are 
being satisfied by MWD water, it is clear that the marginal cost 
of water to the city is $25.00 an acre-foot. To the extent that 
the city bases its current water prices upon the average cost of 
water, increased water use is taking place at prices that are 
inadequate in terms of the unit costs of the extra water needed 
to supply the increased use. 

M. W. D. OF S. C. Price 

We indicated above that most of the cities using Colorado water 


are buying it from the M. W. D. at $25.00 an acre-foot. While this 


is approximately correct, the actual pricing schedule used by the 
M. S. D. is somewhat more complicated: Just before 1960 softened 
Colorado water was sold at $25 and $22 an acre-foot west of the La- 
Verne softening plant, and the untreated or raw water is priced at 
$15 and $12 an acre-foot and delivered to district members east of 
La Verne. The lower price quoted for water that is to be used 

for recharging underground aquifers or for agricultural purposes. 
(the M. W. D announced in March, 1960, a new per acre-foot price 
schedule to begin to take effect in July of that year. The major 
changes were reduction of the softening differential from $10.00 
to $8.00; an increase in the basic rate for water before softening 
in the amount of $6.00, to take effect in three equal annual steps; 
and a widening of the differential (in the form of a smaller in- 
crease than that in the base rate) favoring agricultural and re- 
plenishment uses. The final rates will be (as of 1963) $21.00 and 
$14.25 for untreated water. and $29.00 and 22.25 for the treated, 
the latter figure in each pair seppeconuing ehe preferential rate. 
Because of the late date of the change, one tet discussion is 
based on the old rate schedule). The $10 differential Pateeen 
softened and unsoftened water is supposed to reflect the cost of 
the softening treatment. (while $8.00 is now quoted as the cost 
of softening (see N,..34), the quality of the service appears also 


to have been reduced. Water has recently been softened only down 


to the still rather hard level of 167 ppm instead of to the 125 
ppm level previously achieved.) Most cities are served the soften- 
ed water, a principal exception being San Diego. 

Most of the agricultural use of M. W. D. water takes place east 
of La Verne and is now charged the $14.25 ($12.00 in 1960) price. 
In 1959, agricultural water use was about 19 per cent of M. W. D. 
sales, or approximately 100,000 acre-feet. The rationale of the 
discriminatory price schedule favorable to agricultural use of water 
(and water for recharge) is not altogether clear. Presumable, the 
M. W. D. is interested in increasing water sales as long as the 
extra sales more than cover m&rginal cost; a policy of low prices 
makes good economic sense as long as excess capacity exists 
(aneginat cost is low). But the M. W. D. embarked upon a $200 million 
expansion program, to be completed in 1960, in order to bring its 
aqueduct facilities up to the ultimate capacity of 1,200,000 acre- 
feet a year, the previously effective capacity being only half 
this figure. This expenditure amounts to evan $300 per acre-foot 
of capacity added. On the basis of a seventy-year life and full- 
: aoicetis Ganipenies throughout, and isdigea interest rate of 3.5 
per cent, these esentg capital costs would amount to $12.82 
per acre-foot of water (note that we are correctly assessing no 
charge for the previous or sunk capital investment required to 


build the dam, secure rights-of-way, etc.). To this figure we must 


add the operating costs of transporting the water. the M. W. D. 
also pays the federal government 25 cents for each acre-foot of 
water diverted from the river. 

If incremental operating costs total to approximately $15 an 
acre-foot, the full incremental cost of Colorado water would be 
in the neighborhood of $30.00 ($28.00, 1960) an acre foot, before 
softening, and (accepting the $8.00 differential) $38.00 ($36.00, 
1960) an ccre-foot for the softened water, Furthermore, if we 
calculate the capital costs at more realistic rates representing 
the marginal opporuunity cost of capital, these figures become 
substantially higher. Even at 6 per cent, a low estimate of the 
marginal opportunity rate, the incremental capital cost is $20.34 
per acre-foot, and the full incremental cost becomes about $35 per 
acre-foot, unsoftened, and $43.00 softened. At our generally 
recommended rate of 10 per cent, the corresponding figures are 
$33 for the unit capital wae and $48 and 956 for the unsoftened 
and softened full incremental costs. It would seem that current 
prices for M. W. D. water are lower than the cost of the incremental 
costs. It would seem that current prices for M. W. D. water are 
lower than the cost of the increment of supply; the new construction 
should have been preceded by an increase in rates. (The recently 
announced price increases mentioned above have certainly come too 
late; they appear to be a reflection of the costs already incurred 


for the new construction). 


Current M. W. D. revenues (1960) from water sales, are in- 
sufficient to cover current operating and capital outlays. M. W. D. 
cost calculations make inadequate provision for depreciation, 
assessed only at the rate of $2.00 per acre-foot). Funds to cover 
interest charges (and also bond repayments) are provided by taxes 
which the M. W. D. levies on its members. Deficits are mainly a 
consequence of a low-price policy designed to promote the use of 
idle capacity and, when the new construction is complete the 
M. W. D. system will be overbur it again, and the current level of 
rates will be approximately representative of marginal cost until 
the eae hee construction seems required. New construction should 
not have taken place until the price for rationing existing supplies 
exceeded the unit cost of the increment of supply. 

The extent to which the M. W. D. have relied on its Paine 
power to carry the ener and operating costs of the Colorado: 
River Adueduct is ett epeaving because it may serve as an example 
of how water planners sin Cuetestinaee future demands by ignoring 
important economic factors. | 

One result of the reliance upon taxation has been that cities 
with relatively large assessed valuations, but using relatively 
small amounts of M. W. D. water, have tended to carry the project. 


The most important example is the city of Los Angeles, which by the 


1958-59 year had paid a total of $167 million in taxes - about 

50 per cent of all taxes collected by the M. W. D.--yet had pur- 
chased only some 8 per cent of the total water sold by the District. 
(We should point out that the tax payments are presumable buying 
the city a future water right; entitlements to M. W. D. water 

when the aqueduct was to operate at full capacity it would be 

based upon the proportion of taxes paid by each member in relation 
to total taxes collected. 

With exception of a few cities (e.g., Burbank, Pasadena, 
Glendale, and San Diego), the common municipal practice is to add 
the M. W. D. tax levies directly to property tax bills and not to 
show nsec tax levies in water-department accounts or pay them eee 
of water-department revenues. The result is that costs for ies 
provision of an expensive water supply do not show up as water costs 
and are not paid directly by water-users. Water taxes should ae 
least appear in water-department accounts, so that they can ieees 
readily be seen for what they are--costs Se yiaver supply. If this 
is done, the electorate can better decide how these costs should. 
be Borne by property-owners or by water users. 

Retail prices reflecting the marginal eet of water supply 
would change the pattern of use as well as the total amount of 
water consumed. 


‘Agricultural use of water is probably more sensitive to changes 


in water prices than most other kinds of use. We think that it is 
not unreasonable to estimate that at least one-half of the 800,000 
acre-feet per annum currently used for irrigation in the South 
Central Area would be uneconomic if water costs at the wholesale 
level not counting the costs of delivery to the farmer's headgate, 
were on the order of $20 - $30 and acre-foot. At this price ane: 
only citrus, avocados, and some truck crops would be economically 
feasible. The growing of alfalfa, pasture, hay and grain, and some 
orchard crops would definitely appear to be submarginal. 

Apartment dwellers in southern California are not charged 
‘directly for the water they use. The almost universal practice 
is for the landlord to provide "free" water to the tenant, with 7 
the result that the marginal cost of water to the user is zero. 
We have not studied what the cost of individual metering would be 
for aparcmentes but is is evident that increases in retail water 
prices and an abandonment of "promotional" rate schedules woud: 
increase the advantage to owners of installing apartment meters. 

Many industrial and eouneee tad firms in the Southern Californian 
region use large amounts of water for esting purposes on a anes 
through basis without recirculation. At prices that are euPbcneigy 
being charges for water supplies in Southern California, particularly 
to large investment in facilities for reuse of water. 

In Los Angeles per capita use is about 168 gallons per person 


per day. In this connection, it is interesting to note that the 


San Diego area has higher average annual temperatures and lower 
yearly rainfall than Los Angeles! The principal difference between 
the two cities is that water rates at the retail level in San Diego 
are almost double those in effect in Los Angeles. (In northern 
California the city of’ San Francisco also has retail prices almost 
double those of Los Rngevaes and consumption of only about 100 gped.) 

In short, then, we conclude that the South Coastal Area is 
a region where water rates that understate marginal water costs 
have led to profligate use of water, thus creating an apparent 
"need for new supplies when what is more urgently required is 
economical use of sieeine supplies. 

Forecasts of population growth are in almost every case called 
upon by "practical" planners to justify large water-supply projects 
in excess of currently visible needs. The most crucial point to 
auneeciate in reference to population predictions is that there is 
no such thing as a "scientific" forecast. | 

There is, as sia some interdependence between water avail- 
ability and cost, on the one hand, and population growth, on the 
other, though the actual relationship is dete misunderstood. If 
true water costs in an area are high--this is to day, if water is 
simply hard to come by--that will be one of the intrinsic disadvan- 


tages of a region which will limit its growth, unless outside 


agencies (e.g., the Bureau of Reclamation) can be induced to sub- 
sidize artificial local development by paying for the local water 
supply with funds collected elsewhere. In the absence of such an 
external subsidy, the region cannot escape the limitational 
scarcity of water. A common confusion is to believe that a domestic 
water subsidy paid with local funds--that is, a low water price with 
deficits made up by local taxpayers--will have the same effect as 
an seeernel subsidy. This is incorrect; a purely domestic subsidy 
merely twists the direction of local development toward water- 
intensive, low-tax-base industries which represent quite inappro+ 
priate forms of expansion for a water-scarce area. In the cir- 
eee of Southern California, water subsidies typically favor 
irrigation agriculture and possibly large industrial users as 
against small residential users. In addition, urban water use, 
in most cities of Souther California, is subsidized by Saeuey 
taxes. 
First with respect to acquisition of water rights, purchase of 
partial allocations would be much less costly per unit of wekee 
acquired than purchase of full rights. That this must be so is. 
evident eer the following consideration. Suppose that, for a 
given farm or irrigation district 25 per cent of the attached 
water rights were purchased. The farmer would almost certainly 


remain in business. He could either reduce the application of 


water to his initial crop, shift to a crop demanding less moisture, 
or cut back on his acres irrigated. Alternatively, he could make 
investments designed to eliminaté waste by seepage and evaporation 
(often reaching 50 per cent at canalside) and thus indirectly 
recoup some of the water lost by sale. In any case, the net return 
to farming operations will have been somewhat reduced, in exchange 
for an increment in revenue from water sales. If the sale is 
voluntary, the gain to the farmer from water sales will exceed the 
loss in farming. In contrast, purchase of full water rights will 
require abandonment of farming or, alternatively, a radical shift 
to dry culture--and only a very handsome offering price for the 
water is likely to induce an agreement to sell. In somewhat more 
technical language, we may say that the value placed upon the last 
unit of water applied (the marginal value in use) is less than the 
average value in use. 

Hirshleifer believes that something like the last 25 or 30 
per cent of the Colorado Desert irrigation picnks could be purchased 
for under $15 an acre-foot per year. The Hieeciets now charge such - 
low prices for the Colorado River water (in the Imperial Irrigation 
district, $2.00 an acre-foot) that the farmer has little incentive 
to take measures to avoid stes waste or to concentrate on high-valuea 
crops. There should be some allowance for the element of bargaining 
that would be expected to drive up the price somewhat, on the 
assumption that the water is not to be acquired by methods involving 


compulsion. 


SECTION 4 

Note 3 

This note is a direct extract from a study "Water Pricing and 
Allocation With Particular Reference to California Irrigation Districts", 
by Michael F. Brewer, Giannini Foundation Report No. 235, October,1960. 

This note is an extract of Brewer's comments of the water allo- 
cation effects on district pricing behavior. Brewer discusses the 
costs incurred by, first single source districts and then secondly 
districts with ground water available. 

Single-Source Districts 

Win california, few irrigation districts are entirely single- 
source districts. Many members may not use an alternative source in 
a given year, but few districts are characterized by members that have 
not undergone the initial investment! required to make one available. 
In these few districts there has been relatively little uncertainty 
surrounding the expectation that the marginal cost of district-—delivered 
water is below that of water from an alternative source over that range 
of output for which the marginal value product of water is greater 
than the marginal unit cost of district water. These conditions are 
met in two types of districts--those in which the marginal unit cost 
of district water is rendered very low by the pricing practice adopted 
by the district; and districts where the physical characteristics entail 


l. In the instance of the alternative being pumped ground water, the 
initial investment is incurred by drilling a well and acquiring pumping 
facilities. If the alternative source is surface water, initial outlay 
is involved in diversion and distribution facilities, and perhaps pumping 


equipment if other than gravity-flow water is involved. 


a relatively high marginal unit cost of alternative water. Examples 
of the former are found on the east side of the San Joaquin Valley 
. in which the revenue from the sale of electricity generated by the 
district is used to service and redeem bonded indebtedness as well 
as to pay for current operation, maintenance, and administrative 
expenses. Several southern California districts are situated so that 
the high costs of ground water pumping or acquiring nondistrict- 
provided surface water have rendered them single-source districts. 
Members of a single-source district have, in*the aggregate and 
individually, fewer alternative ways by which they may obtain a supply 
of irrigation water. However, even in a single-source district, 
individual members may have alternatives. Frequently, members are 
afforded the use of district facilities to-make intermember water 
transfers. — A district may permit the unrestricted use of its distri- 
bution facilities--that is, members make their sales and purchase 
arrangements individually, requesting the district to withhold and 
deliver ene quoto involved at the time agreed apenie. Each member 
receives a district bill as though the transfer had not taken place, 
and the "purchase" is settled individually between the seller and 
buyer. More frequently, however, the individual members wishing to 
sell their quota are required to report this to the district engineer 
who also receives purchase requests, Reapportionment of deliveries is 
1. This is the case in the Turlock Irrigation District. See Article 13 
of Turlock Irrigation District, Rules and Regulations of the Turlock 


Irrigation District (Turlock, California: Board of Directors, Turlock 
Irrigation Districts, 1957). Mimeographed. 


a 


then planned by the district engineering staff in such a way that it 
does not interrupt the basic delivery schedule. The need for such a 
restricted exchange is more evident in districts with relatively 
limited system capaeity and employing rotational systems of delivery. 
In at least one instance, the district also determines the price of 
such transfers, Annual district bills of both buyer and seller are 
adjusted by adding the aietride assessment levy of the seller to that 
of the buyer for the particular year in which the transfer took place? 
If fractions of district quotas are involved, then a similar proportion 
of the assessment bill is transferred. 

For individuals within single-source irrigation districts, water 
use secede are made upon the basis of the established payment 
complex for a given year. Although one may speculate that there is a 
coudonsiceaticetien between the composition and magnitude of one year's 
payment complex and that of subsequent years, through repayment 
requirements or administrative commitment, no evidence was found for 
such an assertion. If such were-indeed the case, the annually fixed 
cost of district assessments might become variable as disinvestment 
in land entered into the longer run decision context. 

The Variable Cost of District Water 

The average variable cost, as well as the marginal cost, of 
district water supply is determined by the water toll. California 
1. In the Fresno Irrigation District, transfer between individual 
district members is handled by the district office. These arrangements 


are made annually to protect against possible development of prescriptive 
rights among district members. (Interview.) 


irrigation districts employ one of two bases on which water toll 
charges are calculated. These are a unit volume of water, usually 
an acre-foot or a rate of flow per time interval; and an area base 
usually specified in terms of per acre irrigated by district water. 
The first of these two bases is the most generally used. When it is, 
the average variable cost and marginal cost functions are identical, 
comprising a horizontal components, up to the limit that water from 
this source is available. This function often is discontinuous as, 
for example, in the Turlock Irrigation District. Deliveries to 
members up to 4 acre-feet per acre bear no variable cost, but water 
in excess of 4 feet per acre bears a total of $1 per acre-foot.+ 

When the area base is used for water tolls, the average variable 
cost for district water is a decreasing function. If only one unit 
of district water is used, this unit must bear the entire cost of the 
toll, whereas additional volumes are consumed per acre of irrigated 
land, the cost per water unit decreases. This type of charge establishes 
a per-acre average cost function of a hyperbolic form. The marginal * 
unit cost associated with these circumstances is zero. 

When an area toll base is used, an individual irrigator will tend 
to use district supplied water to the maximum possible quantity or 
at the quantity that iepeueenes an optimum irrigation for the crops 
i. Turlock Irrigation District, op. cat,; Article iF. 
2. The choice criterion is the maximum net returns per acre. Under this 
type of toll, there is no marginal cost of acquiring water once a decision 
to use is made, The optimum will thus approximate the maximum physical 


yield. As a positive marginal cost of application (labor) may be assumed, 
the economic optimum will be somewhat less than the physical optimum. 


being cultivated, whichever is smaller, on each acre irrigated by 
district water. The basic decision alternative will be to use district 
water at that quantity on a particular acre of land or to use no 
district water. The irrigator may decide to use water from a com- 
bination of sources on a given acre; but so long as any district water 
is used, he will tend to use it to the maximum with water from other 
sources being supplementary to the district supply. 

One common form of area based water toll used by California 
irrigation districts entails a different charge, depending on the crops 
being grown. This type of practice may produce an average variable 
cost function for water that is equivalent to a volume unit toll or it 
may discriminate between the production of different crops. If the 
ration of such crop differentiated toll is proportional to the quantities 
of irrigation water applied on specific crops, and the full quantity 
applied is obtained from the irrigation district, this type of toll will 
result in similar charges for a given volume unit to all irrigators 


using district supply regardless of the crop grown.* However, if a ~ 


set of charges on a crop acre base are not proportional to the applied 


1. This practice is followed by the Woodbridge, Glenn, Colusa, and 
Nevada irrigation districts. 


2. This, for example, is approximated by pricing practices of the James 
Irrigation District, which has a per-acre per irrigation charge for cotton 


and irrigated pasture and employs a per-acre water toll for rice. The rates 
used for the 1958 growing season are as follows: 
Cotton $2.00 per irrigation per acre 
Irrigated pasture Si.50 per irrigation-per acre 
-Rice $26.00 per acre per season 


In the district, cotton is usually irrigated six times a season, with an 
average of 5 inches applied in each irrigation; irrigated pasture is 
customarily irrigated applied water; and rice averages 6 feet of water per 
season. On the basis of the water tolls in current use, the comparable 
acre-foot water toll amounts to the following: 


water, the price of a water unit will differ between use for different 
crops in the irrigation district--a form of discriminatory pricing 
by the district as among crop types. 

Mutiple-Source Districts 

The multiple-source irrigation district is characterized by 
members who have available sources of irrigation water other than that 
provided them by their district and to which the payment complex applies. 
A distvice may operate wells, divert surface water from an appropriative 
filling, and import Central Valley Project water. In spite of these 
physically distinct sources, the payment complex obtains to all deliveries 
to members and hence this would be considered a single-source district 
if no additional supply is available to members. It is to be noted that 
the several potential sources of irrigation water must be sufficiently 
comparable in terms of quality and tining to be substitutes in irrigation 
agriculture. 

A sem ei arises in the designation of multiple-source districts. If 
a single member of a aisthict has a ground water pumping facility and 
thereby several sources for irrigation water, is the district a multiple- 
source district? The hess is one of degree. It is not unimportant, 
however, as a multiple-source district may adopt particular pricing 
policies specifically designed to influence the use of nondistrict as well 
as district sources. An example of such a district is discussed below. 


2. (Continued from previous page). 


Cotton $4.80 
Irrigated pasture S4.00-$4.66 
Rice $4.33 


Information from district files and interview with Mr. Kerr, Manager, 
James Irrigation District, June 20, 1958. 


Decisions by district members as to which of séverai 
sources is preferred and whether that source is used in conjunction 
with or exclusion of other alternatives depends upon their relative 


costs and quantity limitations.+ 


The relevancy of particular cost 
items depends on the time dimension of the decision being faced. 

The payment complex establishes the cost structure for district 
water and is fixed Sanuatye Ground water is the most common alter- 
native source of irrigation water available to members. The costs of 
this water include initial capital costs of a well, equipment, and 
installation as well as current operating and maintenance costs. The 
capital outlay for well and equipment is customarily amortized over 
its Lifetime. The length of life of a well and pump may be related 
to use, although this is not common. Usually the depth texture of the 
material in which the well is drilled, and the type of pump will 
determine the lifetime of such capital equipment. Under these circumstances, 
annual amortization becomes a variable cost ene if the decision entails 
a time horizon that is longer than the 1crAtine” of such equipment. 

The Variable Cost of Ground Water 

For an irrigation farm with a well, pump and motor, the principal 
components oe total variable cost of water--or those costs that vary 


with water use-~-are the power cost, lubrication, and repairs on the 


1. A quantity limitation may be implicit in fixed delivery quotas used 
in a rotation delivery system. 


2. The life of well, casing, pump, and motor -varies, greatly, Differences 
in expected lifetime of pumping equipment installed in Kern County in 
1957-1959 varied from 3 to in excess of 20 years. (Interview, Jacuzzi 
Bros., Inec., Richmond, California, November, 1958) 


pumping plant. Capital depreciation costs and insurance co 
annually and are unrelated to pump delivery. Of these three components 
of variable cost, power is the largest. 

The ground-surface water-use results of district pricing practices 
are illustrated on the east side of the San Joaquin Valley. Many districts 
situated in this area obtain water from both surface streams and pumping. 
Irrigated agriculture within these districts almost universally employ 
individually owned pumping plants to supplement district water deliveries. 
The heavy draft upon the ground water reservoirs of the area has been 
reflected by increasing depths to water in most of these districts,+ 
many of which now are receiving additional water from the Frinat-Kern 
Canal of the Central Valley Project. 

Most of the districts receiving water from this canal have attempted 
to induce the substitution of district-delivered surface water for 
pumped ground water. To implement this substitution, the variable unit 


cost component of the payment complex--the water toll--has been estab- 


lished lower than that for pumped ground water." 


1. G.H. Davis, J.H. Green, F.H. Olmstead, and D.W. Brown, Ground Water 
Conditions and Storage Capacity in the San Joaquin Valley, California 
(Sacramento: State Printing Office, 1957), pp. 167-168. (U.S. Geological 
Survey Open File Report.) Mimeographed. 


SECTION 4: Note 4: Water Pricing 


The results of some recent general studies on water value in 
use and marginal pricing elasticity of demand for domestic and in- | 


dustrial uses, and the relations of water transfers. 


This note is made up of extracts from a recent P. L. D. 
dissertation at Stanford University in Engineering Economic Planning 
by John Flack, entitled "Water Transfer--An Engineering Approach". | 

Although Flack's study is primarily concerned with water rights, 
he discusses some interesting aspects of water pricing seieg | 
genevant to California. Hence, the following extracts have been 


added to this current section. 


Flack begins by discussing the water problem in the West and 
ment ions demand for water and eroiscutent 

Flack continues by looking at the use of water by industry and 
then begins his discussion on the marginal cost of water and its 
relation to flexibility in meeting future water requirements com- 
Sasa with development of new storage. 

Flack then begins an analysis of marginal cost and incremental 
storage provision in seven Western Regions. 

For the Central Pacific Region, Flack notes the annual cost of 
Storace for marginal yield to be lowest for all regions, namely 
$2.50 per acre foot. Flack finds that “except for the Central 
Pacific region, the marginal costs of yield from storage exceed the 
current prices for irrigation water. 

“Ee would be of interest to compare the costs for additional 
increments of sustained flow from storage, with the value~-in-use 
of the increased yield. However, information on value-in-use of 
wiatained yields for various purposes is not available. The value 
of temporal shifts in water supply to meet uneven demand schedules 
for irrigation has been investigated to a limited extent. 

| A discussion with examples and figures for Western Regions of 
cost of storage for natant yield is included in Flack's report and 
will not be included here. 

Flack continues his discussion of the marginal cost of storage 
by noting that the above mentioned “uneven demand schedule is" 


probably more realistic than a constant sustained flow because few, 


if any, water demands remain constant over time. It is thus likely 
that the incremental costs of additional yield from storage to meet . 
an uneven demand schedule would be higher than those for a constant 
demand because peak demands in the West usually coincide with the 
low-run-off baeica 

The value of irrigation storage on the Kaweah River in Calif- 
ornia as reported by ra is then discussed by Flack. "Moore 
found that stoarge sufficient to delay delivery of surface water by 
60 days was worth-$5.63 per acre per year. If it is assumed that 
the 1951-58 average delivery of surface water from the Kaweah River 
to the Tulare Irrigation District of 1.71 acre-feet per year is 
representative of the area, then the equivalent value would be about 
$3.30 pee acre-foot per year. 

“Current charges are next discussed by Flack who states that > 
“while the costs of storage may be substantially less than the’ mar- 
ginal value-in-use, even in irrigation, the storage costs as computed 
in Table 12 are higher than prices paid for irrigation water iA most 
of the West. Renshaw?” has reported a mean cost of irrigation 
water of $1.67 per acre-foot based on actual charges as reported 


by the Census Bureau for 243 counties in 21 states." 


21noore, C.V., “Economics of Demand in Commercialized Agriculture," 


Journal of the Amercian Water Works Association, Vol. 54, No. 8, 
August 1962, p. 913. 


3 
Renshaw, E.F., “Value of an Acre-foot of Water," Journal of the 
American Water Works Association, Vol. 50, No. 3, March 1958, p. 303. 


For a somewhat more detailed comparison, Moore and fisdeée-” 
in a sample of 21 irrigation districts in the San Joaquin Valley, 
found that the mean cost of water per acre-foot delivered was $1.81. 
Irrigation districts and other organizations obtaining water from 
the U. S. Bureau of Reclamation pay $3.50 per acre-foot for Class I 
firm water and $1.50 per acre-foot for Class II water from the | 
Friant-Kern and Madera canals, and $3.50 canalside for water from 
the peieeeeaders canal. This author, in discussing this matter with 
local irrigation officials, learned that terminal storage of all 
Class II and some of the eiuas I water is desirable in order to 
adjust the delivery of water to crop requirements. At marginal 
costs of storage of $2.50 per acre-foot, as given for the Central 
Pacific region in Table 12, the firm Class I water must have a 
marginal value-in-use of $6.00 per acre=foot and the Class II 
water must be worth at ‘least $4.00 per zcre-foot to permit con- 
struction of the terminal storage. Aiveraseavely transfers from 
low value-in-use farms to high yaluecinause farms might be Meee 


economical." 


Moore, C.V., and Hedges, T.R., "Some Characteristics of 
Farm Irrigation Water Supplies in the San Joaquin Valley," Giannini 


Foundation Research Report No. 258, University of California, 
September 1962, pp. 36,37. 


Flack's conclusions regarding storage were that "at current or 
projected costs of water, irrigation will be the first economic sector 
to feel the competitive demand for water. Re-allocation of presently 
used water supplies could compete with additional storage in meeting | 
requirements of the Western regions. Storage costs must be corrected 
for delivery costs which may increase significantly the difference 
between current charges and the marginal cost of water from storage. 
Inter-farm transfers could occur whenever the marginal value-in-use 
for any-farm is greater than the current charge but less than the 
total marginal costs Siete delivered from storage to the farm." 

Flack aiso studied the value of water in alternative uses. 

Flack found that the value of water in various uses had been studies 
only in the last few years, although it had been long recognized © 
that municipal and industrial uses of water could easily bid Seay: 
water from irrigation. New uses such as recreation and pollution 
dilution may now also enter the competition for re-allocation of 
present water supplies, Flack mentioned. 

Value according to charge (Note that charge, in practice, is not 
necessarily equal to value-in-use) Renahawe” has presented data on 
the value and cost of an acre-foot of water based on actual charges, 
alternative costs, or savings. Mean and maximum values for various 


uses are given in the Table below. 


25 Renshaw, "Value of an Acre-foot of Water," JAWWA, Vol. 50, 
No. 3, p. 303. 


TABLE 13 


USE VALUE OF ACRE-FOOT OF WATER 


——s 


(21 states) ~~ 
Use | Mean Value Maximum Value 
S/fac. ft. Sfac. ft. 
Domestic 100.19 235.66 
Industrial 40.73 163.35 
Irrigation 1.67 27.04 
Hydro-electric 0.71 5.90 
Waste Disposal 1.63 2.56 
Navigation 0.05 Lid? 
Commercial Fisheries 0.025 1.06 


Irrigation values were based on Census Bureau statistics of 
charges for irrigation water for 234 counties in 21 states. The 


Maximum charge for irrigation water reported was in the San Diego 


area. 
Flack describes how: 

"So called ‘values' of water determined by user charges are not 
likely to be very accurate because many agencies price water at 
average cost or less. Water costs may be subsidized through tax- 
ation or from power revenue. 

It is the marginal cost of water which is important. In terms 


of economic efficiency the marginal costs»sof water should just equal 


the marginal productivity-in-use, otherwise, those users with 
higher productivity could bid away the water from the lower-valued 
users." 

Results such as these should not lead to the conclusion that all 
irrigation water should be shifted to recreation or industry. Rather, 
sufficient flexibility should exist in water rights so that the 
demands of higher-valued uses can be met by obtaining water from 
transfers as well as from additional storage or imports. 

Patterns of consumption must be adopted that make full use of 
other scarce resources of an area: its labor, land and capital. 
Limitations on these aches resources, especially capital and labor, 
will limit the demand for water for municipal and industrial use. 

In all but localized areas of the West the largest portion of the water 
resources would remain in irrigation. 

The ehahge in dollar product per acre-foot of water for differ- 
ent intensities of industrialization shows that increased industrial- 
ization tends to increase the value added by industry even further 
compared with dweieuiture: 

The ratios of value-added by various industrial sectors com- 
pared with agriculture were vopertea” subsequent to the New Mexico 
study. Designating the value-added per unit of water for agriculture 


as one, the other sectors ranked as follows: chemical, 179; 


28wollman and Garnsey, Aridity and Man, p. 372. 


petroleum refining, 47; manufacturing of food, 12; and pulp and 
paper industry, 10. For further explanation of this ratio, refer to 
Flack's study. 

In discussing marginal value added in different uses in Calif- 

ornia, Flack mentions the results obtained in the New Mexico study 
by Lofting and McGauhey as a result of the input-output studies of 
the California water industry. They found, as Flack states, "the 
value-added per acre-foot of fresh water withdrawal for 31 economic 
sectors, including agriculture. The median value for all sectors, 
excluding agriculture, was $3646 per acre-foot withdrawn compared with 
$118 per acre-foot in agriculture. The various industrial values 
ranged from a low of $139 per acre-foot to a high of $19,515. 
Only withdrawal uses were included in the Loft ing-McGauhey eer. 
consequently, Jeiawecsaaed for recreation, navigation, and hydro- 
electric aude were not obtained." 

- Stream depletion and return flow were wen included, ee 
in Guid sornia Flack notes "mach of the industrial use of water og 
discharged ae the sea or so far downstream that reuse is largely 
precluded. In any event, it is the magnitude of the value-added in 


industry compared with agriculture which is of interest here." 


30, ofting, E.m., and McGauhey, P.H., "Economic Evaluation 


of Water," Part II, An Interindustry Analysis of the Califormia 
Water Economy, Contribution No. 67, Water Resources Center, University 
of California, Berkeley, January, 1963. 


Plack concludes that"in much of the West projected depletions wiil 
require large amounts of regulation of the flow. The provision of 
additional yields from storage and imports will involve sharply 
rising costs. Substantial areas of the West thus face a situation of 
keen competition for water. 

Current charges for water indicate that transfers from low-valued 
uses to higher-valued uses can compete with storage in meeting future 
water requirements." 

Flack further concludes that "while it is common knowledge that 
industry and municipal water users can pay substantially higher 
prices for water than irrigation the demand-price relationship fon 
domestic water indicates that some reduction in use can be expected 
with increasing prices. Projections of water use over-estimate the 
demand if the elasticity of demand is ignored." 

Flack mentions chat “the demand sinetdon for domestic water was 
eipiared to ¢he extent that limited available data would permit." He 
concluded from his study "that the elasticity of demand for domestic 
water is small. 

Substantial price increases for domestic water will probably be 
followed by reduction in water use but incremental increases in prices 
williprobably affect the use of water to a minor extent. Reductions 
in water use which have followed meter installation and price increases 
may be primarily due to the psychological effect of the meter install- 


ation and much less due to the price increases. 


Long-distance importation of water and the development of 
huge storage projects to bring water to the arid portions of the 
West have been advocated by many people including prominent engin- 
eers. These schemes, if they do not recognize the price-demand 
relationship for water and the role of transfers, can only lead to = 
eneceneae and subsidized water supplies. The importation of water 
from the Pacific Northwest or even Alaska to supply municipal and 
industrial users in the Pacific Southwest seems unnecessary because 
these users can obtain their needs by transferring water from ies 
ation. Irrigation, on the other har because of its low value-in- 
use, cannot pay the high costs of importation. Subsidization of 
irrigation water costs by power sales to eee ies and pnauseey 
can only be justified if this will promote the desirable economy 
growth of the region, at least cost. It is contended that this 
justification has not been fully demonstrated." 

A system of water allocation by market pricing has been proposed. 
by Mason Gaffney and Flack describes it in his report--"this system 
treats water as a packageable item without regard to third party effects 


in its application is limited to those regions where use of return flow 


33Gartney, Mason, "Comparison of Market Pricing and Other Means 


of Allocating Water Resources," Southeastern Water Law Conference, 


Water Law and Policy in the Southeast, University of Georgia, Novem- 
ber 9, 1961. 


is insignificant. Despite this limitation Gaffney's proposal has 
merit in the allocation of externally supplied water and it demon- 
guides some interesting pricing possibilities. 

Briefly the proposed system would work like this. A water 
supply would be made available for sale at some central point. The 
users, assuming homogeneous uses, closest to the source would be 
willing - pay the highest prices because their delivery costs would 
be lower. Those farther from the source would be willing to pay the 
least. The watermaster controlling the supply would set a price to 
balance supply with demand and clear the market. The monies he collects 
would be used to finance the supply system but need not be sufficient 
to cover the full costs; the additional monies to be obtained by 
haat ton as explained later. The price which would just clear the 
market would be the price, which when added to delivery costs, would 
just equal the marginal value-in-use of the water at the location 
farthest removed from the source. Users farther away could aoe: 
afford to Wwe the water pesaaee the total price would be too high} 
users closer to the Sourée would have total water costs less than 
their marginal value-in-use. 

The water tolls paid by the users would increase with distance 
from the source and away from the aqueducts leading from the source. 


Each users would pay the incremental use-of-facilities cost apportioned 


to hin. 


This type of marginal pricing may result in prices less than 
the average cost of delivering the water. It is then necessary to tap 
the consumers' surplus in order to pay for the system. Rather than 
use a complicated and discriminatory rate structure an ad valorem 
tax would be assessed against the entire area benefitted by the 
system. The assessed values would be in proportion to the benefits 
of the project. If water is the primary source of value to the land, 
it is likely that the difference between ability-to-pay and actual 
costs to those users nearest the source of supply would be capital- 
ized into the value of their land. In other words, it is possible that 
land values would decrease with distance from the source, even though 
the productivity of all lands is the same, because water tolls are 
higher at the periphery. If this were not true a special assessment 
to reflect the benefits of the project would be necessary in order to 
establish a negative gradient for taxes with distance from the wae 
supply source. 

The high fixed charges on lands most easily served by Cie Sankvall 
source would encourage their rapid and intensive development--a desir- 
able feature in preventing utility sprawl which greatly increases 
distribution costs. The centrally located landholders would pay low 
water tolls but high taxes, the peripheral owners would pay high water 


tolls but lower taxes. 


Surplus water, under this syStem, could be sold on a short-term 


basis at prices estimated to clear the market. In times of shortage 
advance orders in the form of demand-price schedules by each user 
could be used to ration the water to clear the market at the best 
price. 

Gaffney's suggestion has much to recommend it when water is 
distributed in a utility fashion by a municipality or irrigation 
district. On the other hand, unless all return flows and ground- 
water uses were handled in the same manner as the central water 
source, the method could not be used on a stream system because 
return-flow users would have no incentive to bid for water which 
they would get anyway. 

"This method of optimizing allocation has practical faults. 

It is primarily aonseviea with the measurement of return flows and the 
capturing of unearned benefits to third parties. The permit-appro- 
priation system in which tranavers are encouraged with compensation 

to all parties injured as : result of the transfer would, over time, 
attain many of the goals attributable to these methods. " 

Finally, some of Flack's “ultimately reached" conclusions and 
recommendations are given: “Projections of water requirements when 
coupled with incremental price-demand analysis show clearly that 


transfers can compete with storage and imports in allocating water. 


Municipalities and industry could readily outbid irrigation for 
water if permitted to do so. Yet this does not mean the end of 
irrigation since only small contractions in irrigated acreage or small 
increases in irrigation relative consumption can release sufficient 
quantities of water to meet the modest (compared with irrigation) 
demands of municipalities and industry. 

Some further conclusions of Flack, which although they relate 
directly to water rights they indirectly influence pricing. These 
are listed below: -- 

1. If marginal transfers were permitted, that is, incremental 
units of water rights were bought and sold, the market for inter- 
farm transfers could exceed in importance transfers from irrigation 
to other uses. Economies of scale are prevalent in irrigated agricul- 
ture. Larger farms or those with higher productivity per unit of 
water can bid away water from smaller favhe ov those with lower pro- 
ductivity per unit of water. 

a. “Surface and groundwater should be administered as an entity 
and transfers from one source to the other permitted. Groundwater 
mining does not have a surface counterpart and could be administered 
on the basis of reaping the maximum economic benefit over time 


considering the water as an exhaustible resource. 


SECTION 4: Note 5 
Alternative Methods of Financing the Proposed San Antonio Dam Project 


A recent report (1963) "Alternative Methods of Fianncing the 
Proposed San Antonio Project" by John W. Mamer, discusses the ques- 
tion of water pricing, illustrates problems and approaches by re- 
viewing the repayment plans followed by other County water agencies-~ 
mostly in the east San Joaquin Valley area. The problem of ground- 
water supply is also of prime concern in this report. The repay- 
ment plans followed by the. California State Department of Water 
Resources and the U. S. Bureau of Reclamation are also reviewed. 

The eupeee thus discusses in detail, many of the problems which are 
closely esiacea to the pueb iets present in Santa Clara County and 
is a valuable source of information. This meport was made avail- 
able by the Monterey Flood Control and Water District and by their 


kind permission, it has been attached to this report as Appendix B. 


SECTION 5: Summary and Conclusions 


The efficient allocation of water is theoretically achieved only 
when the principle marginal cost pricing is applied. Here optimal 
pricing consists of a rate schedule under which each class of customers 
(where the classes are so grouped that all customers within any single 
class can be served under identical cost conditions) the prices should 
be the same and equal to marginal costs of providing service. 

Between classes, however, prices should differ, and the difference 
should be precisely the difference in marginal costs involved in serving 
the two. (e.g. extra pumping costs or longer distribution systems). 

The various alternatives in water pricing have been given 
(PART s seccuen 2). The adoption of a particular pricing scheme is 
seen to have many possible economic consequences. In particular water 
pricing ta eassele related to financing, in terms of revenue receipts 
and to allocation by use and ‘geographical area. | 

The prevention of “unjust” enrichment. in terms of suriluaes 
private benefits over private costs can be directed by pricing policy. 
However, what is unjust subsidy in a local agency is a matter of view- 
: point. From a igoar viewpoint political stability usually will result 
in a reflection of local objectives in terms of a discriminatory (gen- 
erally, by type of use or quantity or utilization) pricing policy. 

Most of the water agencies in Northern California, supplying water 


to final users, are public districts, either special districts or 


general units of local government. The behavior of these districts 
with regard to their water pricing practice and policy is best viewed 
as that of cooperative organizations serving the economic interests 

of their regular customers, particularly their politically influential 
constituents. Thus the political nature and structure of a public 
body may result in conflict of interest and hence disagreement on 
water pricing policy. Yet the final pricing policy is a major test 

of the atabi lity of the organization and compromise and broad commun- 
ity support for an agencies operation is essential. 

The operation of each public district is also dependent on a 
satisfactory financial position where all costs are recovered yet 
total net revenue is small. The decision to expand usually is based 
on simple tests of "adequacy" of the existing supply and financial 
feasibility rather than full economic analysis. 

The public water agencies may be split into two broad classes-- 
urban or combined water agencies and agriculturally dominated agencies. 
Agricultural districts usually charge a constant price for water con- 
taining a mated toll proportional to the amount of water sold and a 
tax levy on property. urban agencies usually have a declining block 
rate pricing schedule and also levy property taxes based on improved 
property valuation. 

The doubinacion oF taxes and prices has complex implications 


on the financial position and development trends of the district - 


and these were outlined (See Section 4-Note 1). Water Pricing may 
be further complicated by the existence of underlying ground water 
basins. | 
The incorporation of a ground water pump tax is most desirable 
for the protection of the basin and should be set at such a level that 
prevents injurious overdraft if it is the desire of the district 
constituents to maintain "for all time" the basin. However, provided 
the value of the basin can be determined on a exhaustive basis then 
that value can be used to set the ground water toll if the con- 
stituents desire to mine to exhaustion the underlying ground water. 
In pie wae: the basin is treated as other exhaustable resources; 
although here on a more localized scale as exhaustion may mean very 
expensive transportation costs when new water supply becomes necessary. 
In Agricultural districts, with strong water rights, it is 
likely that excessive water use prevails. The practice of rationing 
in these districts poten was to inefficient water allocation as. 
marginal productivity is not tested. Further, in most sgrieuteuret 
districts, water use is closely related to average total unit costs 
(taxes plus toll) rather than to average variable costs (tolls alone). 
In urban agencies, on the other hand inefficiency results from 
the use of declining tapered rates which introduces a price discrim- 
ination between user groups which may be just as important a contribution 


to inefficient pricing as the differential to agricultural users and 


their own inefficiences of operation already mentioned. 

The agencies studied form only a small sample of the hundreds of 
water agencies in California. However, they do exhibit the character- 
istic behavior of most other districts of their respective types. 

The use of a differential price based on class of use (usually 
favoring agriculture) was common. This differential for agricultural 
water versus municipal and industrial was found to be based either 
upon the wholesale price if purchased from the M.W.D. or obtained 
from a federal project, or on a straightout district policy where 
agricultural interests hold strong political influence (e.g. Irrigation 
Districts). 

ta these districts where a differential price is used, the willing- 
ness of municipal and industrial users to pay their part of the cost 
of agricultural water doubtless reflects: 1) their desire to establish 
current use or 2) their willingness to support local agriculture, or 
3) their lack of sufficient political strength in policy determination 
or 4) their willingness to simply accept their own rate shatves without 
concern of the implicit subsidy to agriculture. 7 

It was observed that none of the larger districts supplying both 
agricultural and domestic water applied any form of marginal costs 
pricing. None of the districts even imposed seasonal pricing. 

In as far as rates reflected, the relative costs of providing 


service their absolute values were not questioned for each district 


studied. However, the structure of the rate schedules exhibited 
serious faults principally, differentials and declining block rates. 

Administration charges imposed by agencies purchasing M.W.D. of 
S.C. water were on a per acre foot basis. This per unit basis for 
applying an additional district charge (if it only reflects adminis- 
tration costs of billing, etc., and not distribution costs) seems 
inequitable with even sub-optimal water pricing at local district 
level. 

Further, the use of a declining block rate, which favors quantity 
users promotes inefficient use of water, however, as explained earlier, 
this is a result of overbuilding in many districts where stage con- 
struction should have been applied. 

It is thus concluded that little attempt is being made at the 
local level to achieve optimal pricing. The political and legal 
aspects are, of course, extremely important in the water allocation 
process and these factors do prevent economic efficiency. However, 
it appears that practical improvements compatible with local district 
objectives and goals for development can be made by modifying existing 
rate structures. The desired principle of marginal cost-pricing can 
certainly be approached in the short run where it may be applied by 
season, by type of use and to special cases such as new sub-divisions 
where the incremental cost of extending distribution (i.e. the marginal 


cost of service) is fairly readily and accurately calculable. 


The constituents of a district rarely realize the full implica- 
tions of inefficient water pricing, thus it is for the decision makers 
to aid their constituents by striving towards efficient policies 


which still reflect the true desires of the community they serve. 


APPENDIX Bs: 


"Alternative Methods of Financing the Proposed San Antonio Dam Project", 


--A Report by John Mamer. 


